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pearance,  indeed,  the  history 
of  fish  is  tolerably  copious ; 
but  when  we  come  to  exa- 
mine, it  will  be  found,  that  of 
the  greatest  part  of  these  we 
know  very  little.  Those  quali- 
ties, singularities,  or  advan- 
tages, that  render  animals 
worth  naming,  still  remain 
to  be  discovered.  The  his- 
tory of  fishes,  therefore,  has 
little  in  it  entertaining ; for 
our  philosophers  hitherto,  in- 
stead of  studying  their  na- 
ture, have  been  employed  in 
increasing  their  catalogues ; 
and  the  reader,  instead  of  ob- 
servations or  facts,  is  pre- 
sented with  a long  list  of 
names,  that  disgust  him  with 
their  barren  superfluity.  It 
must  displease  him  to  see  the 
language  of  science  increas- 
ing, while  the  science  itself 
has  nothing  to  repay  the  in- 
creasing tax  =laid  upon  his 
memory. 

Most  fishjOffer’us  th$  same 
external  form ; sharp  at  either 
end,  and  swelling  in  the  mid- 
dle ; by  which  they  are  ena- 
bled to  traverse  the  fluid 
which  they  inhabit,  with 
greater  ^celerity  and  ease. — 
That  peculiar  shape  which 
nature  has  granted  to  most 
fishes,  we  endeavour  to  imi- 
tate in  such  vessels  as  are  de- 
signed to  sail  with  the  greatest 
swiftness  : however,  the  pro- 
gress of  a machine  moved 


forward  in  the  water  by  hu- 
man contrivance,  is  nothing 
to  the  rapidity  of  an  animal 
destined  by  nature  to  reside 
there.  Any  of  the  large  fish 
overtake  a ship  in  full  sail 
with  great  ease,  play  round  it 
without  effort,  and  outstrip  it 
at  pleasure.  Every  part  of  the 
body  seems  exerted  in  this 
despatch ; the  fins,  the  tail, 
and  the  motion  of  the  whole 
back-bone  assist  progression ; 
and  it  is  to  that  flexibility  of 
body  at  which  art  cannot 
arrive,  that  fishes  owe  their 
great  velocity. 

The  chief  instrument  in  a 
fish’s  motion,  are  the  fins, 
which,  in  some  fish,  are  much 
more  numerous  than  in  others. 
A fish  completely  fitted  for 
sailing,  is  furnished  with  not 
less  than  two  pair;  also  three 
single  fins,  two  above  and  one 
below.  Thus  equipped,  it  mi- 
grates with  the  utmost  ra- 
pidity, and  takes  voyages  of 
a thousand  leagues  in  a sea- 
son. But  it  does  not  always 
happen  that  such  fish  as  have 
the  greatest  number  of  fins 
have  the  swiftest  motion  ; the 
shark  is  thought  to  be  one  of 
the  swiftest  swimmers,  yet  it 
wants  the  ventral  or  belly 
fins;  the  haddock  does  not 
move  so  swift,  yet  it  is  com- 
pletely fitted  for  motion. 

But  the  fins  serve  not  only 
to  assist  the  animal  in  pro- 
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gression,  but  in  rising  or  sink- 
ing, in  turning,  or  even  leap- 
ing out  of  the  water.  To 
answer  these  purposes,  the 
pectoral  fins  serve,  like  oars, 
to  push  the  animal  forward ; 
they  are  placed  at  some  little 
distance  behind  the  opening 
of  the  gills ; they  are  gene- 
rally large  and  strong,  and 
answer  the  same  purposes  to 
the  fish  in  the  water,  as  wings 
do  to  a bird  in  the  air.  With 
the  help  of  these,  and  by  their 
continued  motion,  the  flying 
fish  is  sometimes  seen  to  rise 
out  of  the  water,  and  to  fly 
above  a hundred  yards;  till, 
fatigued  with  its  exertions,  it 
is  obliged  to  sink  down  again. 
These  also  serve  to  balance 
the  fish’s  head,  when  it  is  too 
la?-ge  for  the  body,  and  keep 
it  from  tumbling  down  to  the 
bottom,  as  is  seen  in  large- 
headed fishes,  when  the  pec- 
toral fins  are  cut  off.  Next 
these  are  seen  the  ventral  fins, 
placed  towards  the  lower  part 
of  the  body,  under  the  belly ; 
these  are  always  seen  to  lie 
flat  on  the  water,  in  whatever 
situation  the  fish  may  be ; 
and  they  serve  rather  to  raise 
or  depress  the  fish  in  its  ele- 
ment, than  to  assist  progres- 
sive motion.  The  dorsal  fin 
is  situated  along  the  ridge  of 
the  back,  and  serves  to  keep 
it  in  equilibrio,  as  also  to  as- 
sist its  progressive  motion.  In 


many 

but  in  all  flat  fishe 
large,  as  the  pectoral 
proportionably  small, 
anal  fin  occupies 
the  fish  which 
the  anus  and 
this  serves  to 
its  upright  or 
tion.  Lastly, 
in  some  fishes 
upright  in  others 
grand  instrument 
the  fins  are  all  but 
to  it,  and  give 
great  impetus,  by 
fish  seems  to  dart 
with  so  much  velocity.  To 
explain  all  this  by  experi- 
ment; a carp  is  taken,  and 
put  into  a large  vessel, 
fish,  m a state  of  repose, 
spreads  all  its  fins,  and  seems 
to  rest  upon  its  pectoral  and 
ventral  fins  near  the  bottom  ; 
if  the  fish  folds  up  (foE  it  has 
the  power  of  folding)  either 
of  its  pectoral  fins,  it  inclines 
to  the  same  side ; folding  the 
right  pectoral  fin,  the  fish  in- 
clines to  the  right  side  ; fold- 
ing the  left  fin,  it  inclines  to 
that  side  in  turn.  When  the 
fish  desires  to  have  a retro- 
grade motion,  striking  with 
the  pectoral  fins,  in  a con- 
trary direction,  effectually  pro- 
duced it.  If  the  fish  desires 
ttt  turn,  a blow  from  the  tail 
sends,  itfv about;  but,  if  the 
tail  strikes,  both  ways,  then 
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the  motion  is  progressive.  In 
pursuance  of  these  observa- 
tions, if  the  dorsal  and  ven- 
tral fins  be  cut  off,  the  fish 
reels  to  the  right  and  left, 
and  endeavours  to  supply  its 
loss  by  keeping  the  rest  of  its 
fins  in  constant  employment. 
If  the  right  pectoral  fin  be  cut 
off,  the  fish  leans  to  that  side ; 
if  the  ventral  fin  on  the  same 
side  be  cut  away,  then  it  loses 
its  equilibrium  entirely.  When 
the  tail  is  cut  off,  the  fish 
loses  all  motion,  and  gives 
itself  up  to  where  the  water 
impels  it. 

From  hence  it  appears,  that 
each  of  these  instruments  has 
a peculiar  use  assigned  it ; 
but,  at  the  same  time,  that 
they  all  conspire  to  assist 
each  other’s  motions.  Some 
fish  are  possessed  of  all,  whose 
motions  are  yet  not  the  swift- 
est ; others  have  but  a part, 
and  yet  dart  in  the  water 
with  great  rapidity.  The  num- 
ber, the  size,  and  the  situa- 
tion of  the  fins,  therefore, 
seem  rather  calculated  to  cor- 
respond with  the  animal's  fi- 
gure, than  solely  to  answer 
the  purposes  of  promoting  its 
speed.  Where  the  head  is 
large  and  heavy,  there  the 
pectoral  fins  are  large,  and 
placed  forward,  to  keep  it 
from  oversetting.  Where  the 
head  is  small,  or  produced 
out  into  a long  beak,  and 


therefore  not  too  heavy  for 
the  tail,  the  pectoral  fins  are 
small,  and  the  ventral  fins 
totally  wanting. 

As  most  animals  that  live 
upon  land  are  furnished  with 
a covering  to  keep  off  the  in- 
juries of  the  weather,  so  all 
that  live  in  the  water  are  co- 
vered with  a slimy  glutinous 
matter,  that,  like  a sheath, 
defends  their  bodies  from  the 
immediate  contact  of  the  sur- 
rounding fluid.  This  sub- 
stance may  be  considered  as 
a secretion  from  the  pores  of 
the  animal’s  body ; and  serv- 
ing not  only  to  defend,  but  to 
assist  the  fish's  easy  progress 
through  the  water.  Beneath 
this,  in  many  kinds,  is  found 
a strong  covering  of  scales, 
that,  like  a coat  of  mail,  de- 
fend it  still  more  powerfully  • 
and  under  that,  before  we 
come  to  the  muscular  parts 
of  the  body,  an  oily  substance, 
which  supplies  the  requisite 
warmth  and  vigour. 

The  fish  thus  protected  and 
fitted  for  motion  in  its  na- 
tural element,  seems  as  well 
furnished  with  the  means  of 
happiness  as  quadrupeds  or 
birds;  but,  if  we  come  to 
examine  its  faculties  more 
nearly,  we  shall  find  it  very 
much  their  inferior.  The 
sense  of  touching,  which  beasts 
and  birds  have  in  a small  de- 
gree, the  fish,  covered  up  in 
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its  own  coat  of  mail,  can  have 
but  little  acquaintance  with. 

The  sense  of  smelling,  which 
in  beasts  is  so  exquisite,  and 
among  birds  is  not  wholly 
unknown,  seems  given  to 
fishes  in  a very  moderate 
proportion.  It  is  true,  that 
all  fishes  have  one  or  more 
nostrils ; and  even  those  that 
have  not  the  holes  perceptible 
without,  yet  have  the  proper 
formation  of  the  bones  for 
smelling  within.  But  as  air 
is  the  only  medium  we  know 
for  the  distribution  of  odours, 
it  cannot  be  supposed  that 
these  animals,  residing  in  wa- 
ter, can  be  possessed  of  any 
power  of  being  affected  by 
them.  * If  they  have  any 
perception  of  smells,  it  must 
be  in  the  same  manner  as  we 
distinguish  by  our  taste ; and, 
it  is  probable,  the  olfactory 
membrane  in  fish  serves  them 
instead  of  a distinguishing 
palate;  and  by  this  they  judge 
of  substances,  that  first  tinc- 
turing the  water  with  their 
vapours,  are  thus  sent  to  the 
nostrils  of  the  fish,  and  no 
doubt  produce  some  kind  of 
sensation.  This  most  pro- 
bably must  be  the  use  of  that 
organ  in  those  animals,  as 
otherwise  there  would  be  the 


* Fishes  are  now  allowed  to  pos- 
sess the  sense  of  smelling,  by 
which,  indeed,  it  seems  that  they 
mostly  discover  their  food. — Ed. 


instruments  of  a sense  pro- 
vided for  them,  without  any 
power  in  them  of  enjoyment. 

As  to  tasting,  they  seem  to 
make  very  little  distinction  ; 
the  palate  of  most  fish  is  hard 
and  bony,  and,  consequently, 
incapable  of  the  powers  of 
relishing  different  substances. 
This  sense  among  quadrupeds, 
who  possess  it  in  some  de- 
gree, arises  from  the  soft  pli- 
ancy of  the  organ,  and  the 
delicacy  of  the  skin  which 
covers  the  instrument  of  tast- 
ing ; it  may  be  considered,  in 
them,  as  a more  perfect  and 
delicate  kind  of  feeling : in 
the  bony  palate  of  fish,  there- 
fore, all  powers  of  distinguish- 
ing are  utterly  taken  away  ; 
and  we  have  accordingly  often 
seen  these  voracious  animals 
swallow  the  fisherman’s  plum- 
met instead  of  the  bait. 

Hearing  in  fishes  is  found 
still  more  imperfect,  if  it  be 
found  at  all.t  Certain  it  is,  that 


tit  has  been  undoubtedly  ascer- 
tained by  Dr.  John  Hunter,  that 
fishes  possess  the  sense  of  hear- 
ing, and  that  water  is  an  excel- 
lent medium  for  the  conveyance 
of  sound.  The  requisite  organ  is 
placed  on  the  sides  of  the  skull,  or 
the  cavity  that  contains  the  brain  ; 
but,  differing  in  this  respect  from 
that  in  quadrupeds  and  birds,  it  is 
entirely  distinct  and  detached  from 
the  skull.  In  some  fishes,  as  those 
of  the  ray  kind,  the  organ  of  hear- 
ing is  wholly  surrounded  by  the 
parts  containing  the  cavity  of  the 
skull  ; in  others,  as  the  salmon 
and  cod,  it  is  in  part  within  the 
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anatomists  have  not  been  able 
to  discover,  except  in  the 
whale  kind,  the  smallest  traces 
of  an  organ,  either  within  or 
without  the  head  of  fishes.  It 
is  true,  that  in  the  centre  of 
the  brain  of  some  fishes  are 
found  now  and  then  some 
little  bones,  the  number  and 
situation  of  which  are  entirely 
accidental.  These  bones,  Mr. 
Klein  has  supposed  to  consti- 
tute the  organ  of  hearing; 
but  if  we  consider  their  en- 
tire dissimilitude  to  the  bones 
that  serve  for  hearing  in  other 
animals,  we  shall  be  of  ano- 
ther opinion.  The  greatest 
number  of  fishes  are  deprived 
of  these  bones  entirely : some 
fish  have  them  in  small  num- 
bers, and  others  in  abun- 
dance ; yet  neither  testify  any 
excellence  or  defect  in  hear- 
ing. Indeed,  of  what  advan- 
tage would  this  sense  be  to 
animals  that  are  incapable  of 
making  themselves  heard  ? 
They  have  no  voice  to  com- 
municate to  each  other,  and 
consequently  have  no  need  of 
an  organ  for  hearing.  Mr. 
Gouan,  who  kept  some  gold 
fishes  in  a vase,  informs  us, 

skull.  Its  structure  is  by  no  means 
so  complicated  as  in  the  <iuadru- 
peds  and  other  animals  who  live  in 
the  air.  Some  genera,  as  the  rays, 
have  the  external  orifice  very 
small,  and  placed  on  the  upper 
surface  of  the  head  ; but  in  others 
there  is  no  external  opening  what- 
ever.— Ed. 


that  whatever  noise  he  made, 
he  could  neither  disturb  nor 
terrify  them  ; he  halloed  as 
loud  as  he  could,  putting  a 
piece  of  paper  between  his 
mouth  and  the  water,  to  pre- 
vent the  vibrations  from  af- 
fecting the  surface,  and  the 
fishes  still  seemed  insensible  : 
but  when  the  paper  was  re- 
moved, and  the  sound  had  its 
full  play  upon  the  water,  the 
fishes  seemed  instantly  to  feel 
the  change,  and  shrank  to  the 
bottom.  From  this  we  may 
learn,  that  fishes  are  as  deaf 
as  they  are  mute  ; and  that, 
when  they  seem  to  hear  the 
call  of  a whistle  or  a bell  at 
the  edge  of  a pond,  it  is  ra- 
ther the  vibrations  of  the 
sound  that  affect  the  water, 
by  which  they  are  excited, 
than  any  sounds  that  they 
hear. 

Seeing  seems  to  be  the  sense 
fishes  are  possessed  of  in  the 
greatest  degree  ; and  yet  even 
this  seems  obscure,  if  we 
compare  it  to  that  of  other 
animals.  The  eye,  in  almost 
all  fish,  is  covered  with  the 
same  transparent  skin  that 
covers  the  rest  of  the  head  ; 
and  which,  probably,  serves 
to  defend  it  in  the  water,  as 
they  are  without  eyelids.  The 
globe  is  more  depressed  ante- 

Iriorly,  and  is  furnished  be- 
hind with  a muscle,  which 
serves  to  lengthen  or  flatten 
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it,  according  to  the  necessi- 
ties of  the  animal.  The  crys- 
talline humour,  which  in  qua- 
drupeds is  flat,  and  of  the 
shape  of  a button-mould,  in 
fishes  is  round  as  a pea;  or 
sometimes  oblong,  like  an 
egg.  From  all  this,  it  ap- 
pears that  fish  are  extremely 
near-sighted;  and  that  even 
in  the  water  they  can  see 
objects  at  a very  small  dis- 
tance. This  distance  might 
very  easily  be  ascertained,  by 
comparing  the  refraction  of 
bodies  in  the  water  with  that 
formed  by  a lens  that  is  sphe- 
rical. Those  unskilled  in  ma- 
thematical calculations,  will 
have  a general  idea  of  this, 
from  the  glasses  used  by  near- 
sighted people.  Those  whose 
crystalline  humour  is  too  con- 
vex, or,  in  other  words,  too 
round,  are  always  very  near- 
sighted; and  obliged  to  use  con- 
cave glasses,  to  correct  the  im- 
perfections of  nature.  The 
crystalline  humour  of  fish  is  so 
round,  that  it  is  not  in  the 
power  of  any  glasses,  much 
less  of  water,  to  correct  their 
vision.  This  crystalline  hu- 
mour in  fishes  all  must  have 
seen  ; being  that  little  hard 
pea-like  substance  which  is 
found  in  their  eyes  after  boil- 
ing. In  the  natural  state  it 
is  transparent,  and  not  much 
harder  than  a jelly. 

From  all  this,  it  appears 


how  far  fish  fall  behind  ter- 
restrial animals  in  their  sen- 
sations, and  consequently  in 
their  enjoyments.*  Even  their 


* Between  fishes  and  birds,  Cu- 
vier has  drawn  a very  eloquent 
comparison*. — “The  aerial  being 
discovers  with  facility  an  immense 
horizon  : its  subtle  ear  appreciates 
every  sound,  every  intonation, 
which  it  reproduces  with  its  voice. 
If  its  beak  is  hard,  if  its  body  is 
covered  with  a kind  of  down,  to 
preserve  it  from  the  intense  cold 
of  the  high  regions  which  it  visits, 
it  finds  in  its  legs  all  the  perfection 
of  the  most  delicate  touch.  It  en- 
joys all  the  sweets  of  conjugal  aud 
paternal  love,  and  it  fulfils  all  its 
duties  with  courage.  The  parents 
defend  each  other,  and  also  their 
offspring, — a most  surprising  art 
presides  in  the  construction  of 
their  habitations.  When  the  sea- 
son is  come,  they  work  together 
and  without  remission  ; while  the 
mother  hatches  the  eggs  with  an 
extraordinary  patience,  the  father, 
from  an  impetuous  lover,  becomes 
the  most  tender  husband,  and  de- 
lights with  his  songs  the  melan- 
choly of  his  mate.  The  bird  even 
in  confinement  attaches  itself  to 
its  master  ; it  submits  to  him,  and 
executes,  by  his  order,  the  most 
neat  and  delicate  actions:  it  hunts 
for  him  like  the  dog,  and  returns 
at  his  voice  from  the  greatest 
height  in  the  air  ; it  imitates  even 
his  language,  and  it  is  with  some 
degree  of  difficulty  that  we  are 
compelled  to  refuse  it  a kind  of 
reason. 

“ The  inhabitant  of  the  water 
does  not  attach  itself.  It  has  no 
language,  no  affection  ; it  does  not 
know  what  it  is  to  be  husband  and 
father,  or  to  make  an  abode  for 
itself.  In  time  of  danger  it  hides 
itself  under  the  rocks  of  the  ocean, 
or  rushes  down  into  the  depths  of 
the  sea : its  fife  is  monotonous  ; 
its  voracity  leads  to  its  sole  em- 
ployment, and  it  is  only  thereby 
that  we  are  able  to  direct  its  mo- 
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brain,  which  is  by  some  sup- 
posed to  be  of  a size  with 
every  animal’s  understanding, 
shows  that  fish  are  inferior 
even  to  birds  in  this  particu- 
lar. It  is  divided  into  three 
parts,  surrounded  with  a 
whitish  froth,  and  gives  off 
nerves  as  well  to  the  sense  of 
sight  as  of  smelling.  In  some 
fish  it  is  gray,  in  others  white ; 
in  some  it  is  flatted,  in  others 
round ; but  in  all  extremely 
small,  compared  to  the  bulk 
of  the  animal. 

Thus  nature  seems  to  have 
fitted  these  animals  with  ap- 
petites and  powers  of  an  in- 
ferior kind  ; and  formed  them 
for  a sort  of  passive  existence 
in  the  obscure  and  heavy  ele- 


tions by  certain  signs  from  above. 
Yet  these  beings  who  possess  so 
few  enjoyments,  have  been  adorn- 
ed by  nature  with  all  kinds  of 
beauty,  variety  in  their  forms,  ele- 
gance in  their  proportions,  diver- 
sity of  colour  : they  have  every 
thing  adapted  to  attract  the  atten- 
tion of  man,  and  it  seems  that  it 
was  this  attention  that  nature  was 
desirous  to  excite.  Reflecting  the 
lustre  of  every  metal  and  precious 
stone,  refracting  the  colours  of  the 
rainbow,  in  bands,  in  spots,  in  un- 
dulating, angular,  but  always  re- 
gular and  symmetrical  lines,  and 
always  in  shades  admirably  arrang- 
ed and  contrasted  ; for  what  pur- 
pose have  they  received  these  gifts 
—they  who  hardly  see  one  another 
in  depths  where  light  can  scarcely 
penetrate,  and  who,  could  they 
aze  on  one  another,  can  scarcely 
e supposed  to  feel  any  kind  of 
Measure  by  relations  thus  estab- 
ished  ?'* — Ed. 


ment  to  which  they  are  con- 
signed. To  preserve  their  own 
existence,  and  to  continue  it 
to  their  posterity,  fill  up  the 
whole  circle  of  their  pursuits 
and  enjoyments  ; to  these 
they  are  impelled  rather  by 
necessity  than  choice,  and 
seem  mechanically  excited  to 
every  fruition.  Their  senses 
are  incapable  of  making  any 
distinctions ; but  they  drive 
forward  in  pursuit  of  what- 
ever they  can  swallow,  con- 
quer, or  enjoy. 

A ceaseless  desire  of  food 
seems  to  give  the  ruling  im- 
pulse to  all  their  motions. 
This  appetite  impels  them  to 
encounter  every  danger ; and 
indeed  their  rapacity  seems 
insatiable.  Even  when  taken 
out  of  the  water,  and  almost 
expiring,  they  greedily  swal- 
low the  very  bait  by  which 
they  were  allured  to  destruc- 
tion. 

The  maw  is,  in  general, 
placed  next  the  mouth,  and 
though  possessed  of  no  sen- 
sible heat,  is,  however,  en- 
dued with  a surprising  facility 
of  digestion.  Its  digestive 
power  seems,  in  some  mea- 
sure, to  increase  with  the 
quantity  of  food  it  is  supplied 
with ; a single  pike  having 
been  known  to  devour  a hun- 
dred roaches  in  three  days. 
Its  faculties  also  are  as  extra- 
ordinary; for  it  digests  not 
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only  fish,  but  much  harder 
substances : prawns,  crabs,  and 
lobsters,  shells  and  all.  These 
the  cod  or  the  sturgeon  will 
not  only  devour,  but  dissolve 
down,  though  their  shells  are 
so  much  harder  than  the  sides 
of  the  stomach  which  con- 
tains them.  This  amazing  fa- 
culty in  the  cold  maw  of 
fishes,  has  justly  excited  the 
curiosity  of  philosophers;  and 
has  effectually  overturned  the 
system  of  those  who  supposed 
that  the  heat  of  the  stomach 
was  alone  a sufficient  instru- 
ment for  digestion.  The  truth 
seems  to  be,  and  some  expe- 
riments of  the  skilful  Dr. 
Hunter  seem  to  evince,  that 
there  is  a power  of  animal 
assimilation  lodged  in  the 
stomach  of  all  creatures, 
which  we  can  neither  de- 
scribe nor  define,  converting 
the  substances  they  swallow 
into  a fluid  fitted  for  their 
own  peculiar  support.  This 
is  done  neither  by  trituration, 
nor  by  warmth,  nor  by  mo- 
tion, nor  by  a dissolving  fluid, 
nor  by  their  united  efforts ; 
but  by  some  principle  in  the 
stomach  yet  unknown,  which 
acts  in  a different  manner 
from  all  kinds  of  artificial 
maceration.  The  meat  taken 
into  the  stomach  or  maw  is 
often  seen,  though  very  near 
being  digested,  still  to  retain 
its  original  form,  and  ready 


for  a total  dissolution,  while 
it  appears  to  the  eye  as  yet 
untouched  by  the  force  of  the 
stomach.  This  animal  power 
is  lodged  in  the  maw  of  fishes, 
in  a greater  degree  than  in 
any  other  creatures ; their  di- 
gestive powers  are  quick,  and 
their  appetites  are  ever  crav- 
ing. 

Yet  though  fish  are  thus 
hungry,  and  for  ever  prowling, 
no  animals  can  suffer  the  want 
of  food  for  so  long  a time. 
The  gold  and  silver  fish  we 
keep  in  vases  seem  never  to 
want  any  nourishment  at  all : 
whether  it  be  that  they  feed 
on  the  water-insects,  too  mi- 
nute for  our  observation,  or 
that  water  alone  is  a sufficient 
supply,  is  not  evident;  but 
they  are  often  seen  for  months 
without  apparent  sustenance. 
Even  the  pike,  the  most  vo- 
racious of  fishes,  will  live  in 
a pond  where  there  is  none 
but  himself ; and,  what  is 
more  extraordinary,  will  be 
often  found  to  thrive  there. 

Still,  however,  fishes  are  of 
all  other  animals  the  most  vo- 
racious and  insatiable.  What- 
ever any  of  them  is  able  to 
swallow,  possessed  of  life, 
seems  to  be  considered  as  the 
most  desirable  food.  Some 
that  have  very  small  mouths 
feed  upon  worms  and  the 
spawn  of  other  fish  ; others, 
whose  mouths  are  larger,  seek 
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larger  prey,  it  matters  not  of 
what  kind,  whether  of  an- 
other or  their  own.  Those 
with  the  largest  mouths  pur- 
sue almost  every  thing  that 
has  life ; and  often  meet  each 
other  in  fierce  opposition, 
when  the  fish  with  the  larg- 
est swallow  comes  off  with 
the  victory  and  devours  its 
antagonist. 

Thus  are  they  irritated  by 
the  continual  desire  of  satis- 
fying their  hunger ; and  the 
life  of  a fish,  from  the  small- 
est to  the  greatest,  is  but  one 
scene  of  hostility,  violence, 
and  evasion.  But  the  smaller 
fry  stand  no  chance  in  the 
unequal  combat ; and  their 
usual  way  of  escaping  is  by 
swimming  into  those  shal- 
lows where  the  greater  are 
unable,  or  too  heavy,  to  pur- 
sue. There  they  become  in- 
vaders in  turn,  and  live  upon 
the  spawn  of  larger  fish, 
which  they  find  floating  upon 
the  surface  of  the  water;  yet 
there  are  dangers  attending 
them  in  every  place.  Even 
in  the  shallows,  the  mussel, 
the  oyster,  and  the  scallop, 
ie  in  ambush  at  the  bottom, 
with  their  shells  open,  and 
whatever  little  fish  inadvert- 
ently approaches  into  contact, 
they  at  once  close  their  shells 
upon  him,  and  devour  the 
imprisoned  prey  at  their  lei- 
sure. 


Nor  is  the  pursuit  of  fishes, 
like  that  of  terrestrial  ani- 
mals, confined  to  a single  re- 
gion, or  to  one  effort : shoals 
of  one  species  follow  those  of 
another  through  vast  tracks 
of  ocean,  from  the  vicinity  of 
the  pole,  even  down  to  the 
equator.  Thus  the  cod,  from 
the  banks  of  Newfoundland, 
pursues  the  whiting,  which 
flies  before  it  even  to  the 
southern  shores  of  Spain.  The 
cachalot  is  said,  in  the  same 
manner,  to  pursue  a shoal  of 
herrings,  and  to  swallow  thou- 
sands at  a gulp. 

This  may  be  one  cause  of 
the  annual  migration  of  fishes 
from  one  part  of  the  ocean  to 
the  other ; but  there  are  other 
motives  which  come  in  aid  of 
this  also.  Fishes  may  be  in- 
duced to  change  the  place  of 
their  residence,  for  one  more 
suited  to  their  constitutions, 
or  more  adapted  to  depositing 
their  spawn.  It  is  remarkable 
that  no  fish  are  fond  of  very 
cold  waters,  and  generally 
frequent  those  places  where  it 
is  warmest.  Thus,  in  sum- 
mer, they  are  seen  in  great 
numbers  in  the  shallows  near 
the  shore,  where  the  sun  has 
power  to  warm  the  water  to 
the  bottom  ; on  the  contrary, 
in  winter,  they  are  found 
towards  the  bottom  in  the 
deep  sea ; for  the  cold  of  the 
atmosphere  is  not  sufficiently 
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penetrating  to  reach  them  at 
those  great  depths.  Cold  pro- 
duces the  same  effect  upon 
fresh-water  fishes  ; and,  when 
they  are  often  seen  dead  after 
severe  frosts,  it  is  most  pro- 
bable that  they  have  been 
killed  by  the  severity  of  the 
cold,  as  well  as  by  their  being 
excluded  by  the  ice  from  air. 

All  fish  live  in  the  water; 
yet  they  all  stand  in  need  of 
air  for  their  support.  Those 
of  the  whale  kind,  indeed, 
breathe  air  in  the  same  man- 
ner as  we  do,  and  come  to 
the  surface  every  two  or  three 
minutes  to  take  a fresh  in- 
spiration ; but  those  which 
continue  entirely  under  water 
are  yet  under  a necessity  of 
being  supplied  with  air,  or 
they  will  expire  in  a very  few 
minutes.  We  sometimes  see 
all  the  fish  of  a pond  killed, 
when  the  ice  every  where 
covers  the  surface  of  the  wa- 
ter, and  thus  keeps  off  the  air 
from  the  sub-adjacent  fluid. 
If  a hole  be  made  in  the  ice, 
the  fish  will  be  seen  to  come 
all  to  that  part,  in  order  to 
take  the  benefit  of  a fresh 
supply.  Should  a carp,  in  a 
large  vase  of  water,  be  placed 
under  an  air-pump,  and  then 
be  deprived  of  its  air,  during 
the  operation  a number  of 
bubbles  will  be  seen  standing 
on  the  surface  of  the  fish’s 
body  ; soon  after,  the  animal 


will  appear  to  breathe  swifter,, 
and  with  greater  difficulty; 
it  will  then  be  seen  to  rise 
towards  the  surface,  to  get 
more  air ; the  bubbles  on  its 
surface  begin  to  disappear ; 
the  belly,  that  was  before 
swollen,  will  then  fall  of  a 
sudden  ; and  the  animal  sinks 
expiring  and  convulsed  to  the 
bottom. 

So  very  necessary  is  air  to 
all  animals,  but  particularly 
to  fish,  that,  as  was  said,  they 
can  live  but  a few  minutes 
without  it ; yet  nothing  is 
more  difficult  to  be  accounted 
for  than  the  manner  in  which 
they  obtain  this  necessary 
supply.  Those  who  have  se  en 
a fish  in  the  water  must  re- 
member the  motion  of  its 
lips  and  its  gills,  or  at  least 
of  the  bones  on  each  side  that 
cover  them.  This  motion  in 
the  animal  is,  without  doubt, 
analogous  to  our  breathing  > 
but  it  is  not  air,  but  water, 
that  the  fish  actually  sucks  in 
and  spouts  out  through  the 
gills  at  every  motion.  The 
manner  of  its  breathing  is 
thus  : the  fish  first  takes  in 
a quantity  of  water  by  the 
mouth,  which  is  driven  to  the 
gills;  these  close,  and  keep 
the  water  so  swallowed  from 
returning  by  the  mouth ; while 
the  bony  covering  of  the  gills 
prevents  it  from  going  through 
them,  until  the  animal  has 
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« awn  the  proper  quantity  of 
air  from  the  body  of  waten 
thus  imprisoned  : then  the 
bony-covers  open,  and  give  it 
a free  passage  : by  which 
means  also  the  gills  again  are 
opened,  and  admit  a fresh 
quantity  of  water.  Should 
the  fish  be  prevented  from 
the  free  play  of  its  gills,  or 
should  the  bony-covers  be 
kept  from  moving,  by  a string 
tied  round  them,  the  animal 
would  soon  fall  into  convul- 
sions, and  die  in  a few  mi- 
nutes. 

2 But  though  this  be  the  ge- 
neral method  of  explaining 
respiration  in  fishes,  the  diffi- 
culty remains  to  know  what 
is  done  with  this  air,  which 
the  fish  in  this  manner  sepa- 
rates from  the  water.  There 
stems  to  be  no  receptacle  for 
containing  it ; the  stomach 
being  the  chief  cavity  within 
the  body,  is  too  much  filled 
with  aliment  for  that  purpose. 
There  is,  indeed,  a cavity,  and 
that  a pretty  large  one,  I 
mean  the  air-bladder  or  swim, 
which  may  serve  to  contain  it 
Ifor  vital  purposes;  but. that 

jf  our  philosophers  have  long 
destined  to  a very  different 
use.  The  use  universally  as- 
signed to  the  air-bladder,  is 
the  enabling  the  fish  to  rise 
or  sink  in  the  water  at  plea- 
sure, as  that  is  dilated  or 
compressed.  The  use  assigned 


by  the  ancients  for  it  was  to 
come  in  aid  of  the  lungs,  and 
to  remain  as  a kind  of  store- 
house of  air  to  supply  the 
animal  in  its  necessities.  I 
own  my  attachment  to  this 
last  opinion  ; but  let  us  exhi- 
bit both  with  their  proper 
share  of  evidence,  and  the 
reader  must  be  left  to  deter- 
mine. 

The  air-bladder  is  described 
as  a bag  filled  with  air,  some- 
times composed  of  one,  some- 
times of  two,  and  sometimes 
of  three  divisions,  situated 
towards  the  back  of  the  fish, 
and  opening  into  the  maw  or 
gullet.  Those  who  contend 
that  this  bag  is  designed  for 
raising  or  depressing  the  fish 
in  the  water,  build  upon  the 
following  experiment.  A carp 
being  put  into  the  air-pump, 
and  the  air  exhausted,  the 
bladder  is  said  to  expand  it- 
self to  such  a degree,  that  the 
fish  swells  in  an  extraordinary 
manner,  till  the  bladder  bursts, 
and  then  the  fish  sinks,  and 
ever  after  continues  to  crawl 
at  the  bottom.  On  another^ 
occasion,  the  air-bladder  was 
pricked  and  wounded,  which 
let  out  its  air;  upon  which 
the  fish  sank  to  the  bottom, 
and  was  not  seen  to  rise  after. 
From  thence  it  is  inferred, 
that  the  use  of  the  air-bladder 
must  be  by  swelling,  at  the 
will  of  the  animal,  thus  to 
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increase  the  surface  of  the 
fish’s  body,  and  thence  dimi- 
nishing its  specific  gravity,  to 
enable  it  to  rise  to  the  top  of 
the  water,  and  keep  there  at 
pleasure.  On  the  contrary, 
when  the  fish  wants  to  de- 
scend, it  is,  say  they,  but  to 
exhaust  this  bladder  of  its 
air ; and  the  fish  being  thus 
rendered  slimmer  and  heavier, 
consequently  sinks  to  the  bot- 
tom. 

Such  is  the  account  given 
of  the  use  of  the  air-bladder ; 
no  part  of  which  seems  to  me 
well  supported.  In  the  first 
place,  though  nothing  is  more 
certain  than  that  a carp  put 
into  the  air-pump  will  swell, 
yet  so  will  a mouse  or  frog ; 
and  these  we  know  to  have 
no  air-bladders.  A carp  will 
rise  to  the  surface ; but  so 
will  all  fish  that  want  air, 
whether  they  have  an  air- 
bladder  or  not.  The  air- 
bladder  is  said  to  burst  in  the 
experiment ; but  that  I deny. 
The  air-bladder  is  indeed 
found  empty,  but  it  has  suf- 
fered no  laceration,  and  may 
be  distended  by  being  blown 
into  like  any  other  bladder 
that  is  sound.  The  fish  after 
the  experiment,  I grant,  con- 
tinues to  creep  at  the  bot- 
tom ; and  so  will  all  fish  that 
are  sick  and  wounded,  which 
must  be  the  case  with  this 
after  such  an  operation.  Thus 


these  facts  prove  nothin  ' 
that  when  the  fish  is  killed  in  - 
an  air-pump  ' .the  air-bladder 
is  found  exhausted, : and  that 
it  will  naturally-  and  neces- 
sarily be;  for  the  drain  of  air 
by  which  the  fish  is  supplied 
in  the  natural  way  will  neces- 
sarily oblige  it  to  make  use  of 
all  its  hidden  stores ; and,  as 
there  is  a communication  be- 
tween the  gullet  and  the  air- 
bladder,  the  air  which  the' 
latter  contains  will  thus  be 
obviously  drawn  away.  But, 
still  farther  : how  comes  the 
air-bladder,  according  to  their 
hypothesis,  to  swell  under  the 
experiment  of  the  air-pump  1 
What  is  it  that  closes  the 
aperture  of  that  organ  ip  such 
a manner  as  at  last  to.  bu 
it  ? or  what  necessity  j 
fish  for  dilating  it  to  t' 
violent  degree  ? At  most/Tit 
only  wants  to  rise  to  the  sur- 
face ; and  that  the  fish  can 
easily  do  without  so  great  a 
distension  of  the  air-bladder. 
Indeed,  it  should  rather  seem 
that  the  more  the  air  was 
wanted  without,  the  less  ne- 
cessity there  was  for  its  being 
uselessly  accumulated  within ; 
and,  to  make  the  modej^^p- 
tem  consistent,  the  fish  uriaer 
the  air-pump, t instead  of  per- 
mitting its  bladder  to  burst, 
would  readily  *give  up  its  con- 
tents ; which,  upon  their  sup- 
position, all  can  do  at  pleasure. 
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derness  of  birds  or  quadrupeds 
for  their  young,  that  nurse 
them  with  constant  care,  and 
protect  them  from  every  in- 
jury. Of  this  class  are  the 
Cetaceous  tribe,  or  the  fishes 
of  the  whale  kind.  There  are 
others,  though  not  capable  of 
nursing  their  young,  yet  that 
bring  them  alive  into  the 
world,  and  defend  them  with 
courage  and  activity.  These 
are  the  Cartilaginous  kinds, 
or  those  who  have  gristles 
instead  of  bones.  But  the 
fierce  unmindful  tribe  we  have 
been  describing,  that  leave 
their  spawn  without  any  pro- 
tection, are  called  the  Spi- 
nous, or  bony  kinds,  from 
their  bones  resembling  the 
sharpness  of  thorns. 

Thus  there  are  three  grand 
divisions  in  the  fish  kind  ; the 
cetaceous , the  cartilaginous , 
and  the  spinous : all  differing 
from  each  other  in  their  con- 
formation, their  appetites,  in 
their  bringing  forth,  and  in 
the  education  of  their  young. 
These  three  great  distinctions 
are  not  the  capricious  differ- 
ences formed  by  a maker  of 
systems,  but  are  strongly  and 
firmly  marked  in  Nature. 
These  are  the  distinctions  of 
Aristotle ; and  they  have  been 
adopted  by  mankind  ever 
since  his  time.  It  will  be 
necessary,  therefore,  to  give 
the  history  ot  each  of  these  in 


particular;  and  then  to  ar- 
range, under  each  head,  those 
fishes  whose  history  is  the  most 
remarkable ; or,  more  properly 
speaking,  those  of  which  we 
have  any  history.  For  we 
shall  find,  when  we  come  to 
any  of  the  species  in  particu- 
lar, how  little  can  be  said  of 
their  habits,  their  stations,  or 
method  of  propagation. 

Much,  indeed,  can  be  said 
of  them  if  considered  rela- 
tively to  man  ; and  large 
books  have  been  written  of 
the  manner  of  taking  fish,  or 
of  dressing  them.  Apicius  is 
noted  for  first  having  taught 
mankind  to  suffocate  fish  in 
Carthaginian  pickle  ; and 
Quin,  for  giving  a sauce  to 
the  Johndory : Mrs.  Glasse  is 
famous  for  her  eel-pie,  and 
Mr.  Tull  for  his  invention  of 
spaying  carp,  to  give  it  a 
finer  flavour.  In  this  man-’ 
ner  our  cooks  handle  the  sub- 
ject. On  the  other  hand,  our 
physicians  assure  us  that  the 
flesh  of  fishes  yields  little 
nourishment,  and  soon  cor- 
rupts; that  it  abounds  in  a 
gross  sort  of  oil  and  water, 
and  hath  but  a few  volatile 
particles,  which  render  it  less 
fit  to  be  converted  into  the 
substance  of  our  bodies.  They 
are  cold  and  moist,  and  must 
needs,  say  they,  produce 
juices  of  the  same  kind,  and 
consequently  are  improper  to 
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strengthen  the  body.  In  this 
diversity  of  opinion,  it  is  the 
wisest  way  to  eat  our  fish  in 
the  ordinary  manner,  and  pay 
no  great  attention  to  cooks  or 
doctors. 

I cannot  conclude  this  chap- 
ter without  putting  a ques- 


tion to  the  learned,  which  I 
confess  I am  not  able  to  re- 
solve. How  comes  it  that 
fish,  winch  are  bred  in  a salt 
element,  have  yet  no  salt  to 
the  taste,  or  that  is  capable  of 
being  extracted  from  them  1* 


CHAP.  II. 


OF  CETACEOUS  FISHES  IN  GENERAL. 


As  on  land  there  are  some 
orders  of  animals  that  seem 
formed  to  command  the  rest, 
with  greater  powers  and  more 
various  instincts,  so  in  the 
ocean  there  are  fishes  which 
seem  formed  upon  a nobler 
plan  than  others,  and  that,  to 
their  fishy  form,  join  the  ap- 
petites and  the  conformation 
of  quadrupeds.  These  are  all 
of  the  cetaceous  kind ; and  so 
much  raised  above  their  fel- 
lows of  the  deep,  in  their  ap- 
petites and  instincts,  that  al- 
most all  our  modern  natu- 
ralists have  fairly  excluded 
them  from  the  finny  tribes, 
and  will  have  them  called, 
not  fishes,  but  great  beasts 
of  the  ocean . With  them  it 
would  be  as  improper  to  say 
men  go  to  Greenland  fishing 


for  whale,  as  it  womu  be  to 
say  that  a sportsman  goes  to 


* Though  fishes  live  in  a salt  ele- 
ment they  do  not  subsist  on  it. 
All  the  water  they  take  into  their 
mouths  is  again  discharged  through 
the  gills,  alter  retaining  the  air 
contained  in  it  for  the  purposes  of 
life.  The  medium  of  water  answers 
the  precise  purpose  to  fishes,  that 
the  medium  of  air  does  to  man  and 
other  land  animals.  In  inspira- 
tion, the  element  is  received  into 
the  lungs  or  gills,  and  in  expira- 
tion is  returned  deprived  of  its 
purer  parts,  which  are  retained  for 
the  purpose  of  animal  etonomy. 
And  whatever  salt  may  be  taken 
into  the  stomachs  of  fishes  with 
their  food,  is  decomposed  and  se- 
parated into  its  component  parts 
of  acid  and  soda.  The  sailor  that 
feeds  for  twelve  months  together 
on  salted  meats,  has  not  his  own 
flesh  made  salt  ; but  a decompo- 
sition taking  place  during  the  pro- 
cess of  digestion,  he  becomes  cor 
rupted  and  scorbutic  by  the  ex- 
cess of  soda  and  magnesia. — Au- 
thor. 
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Blackwall  a fowling  for  macka- 
rel. 

Yet,  notwithstanding  philo- 
sophers, mankind  will  always 
have  their  own  way  of  talk- 
ing; and,  for  my  own  part, 

I think  them  here  in  the  right. 
A different  formation  of  the 
lungs,  stomach,  and  intes- 
tines; a different  manner  of 
breathing  or  propagating,  are 
not  sufficient  to  counterba- 
lance the  great  obvious  ana- 
logy which  these  animals  bear 
to  the  whole  finny  tribe.  They 
are  shaped  as  other  fishes; 
they  swim  with  fins ; they  are 
entirely  naked,  without  hair ; 
they  live  in  the  water,  though 
they  come  up  to  breathe ; 
they  are  only  seen  in  the 
depths  of  the  ocean,  and  never 
come  upon  shore  but  when 
forced  thither.  These,  sure, 
are  sufficient  to  plead  in  fa- 
vour of  the  general  denomi- 
nation, and  acquit  mankind 
of  error  in  ranking  them  with 
their  lower  companions  of  the 
deep. 

But  still  they  are  many  de- 
grees raised  above  other  fishes 
in  their  nature,  as  they  are 
in  general  in  their  size.  This 
tribe  is  composed  of  the  Whale 
and  its  varieties,  of  the  Ca- 
chalot, the  Dolphin,  the  Gram- 
pus, and  the  Porpoise.  All 
these  resemble  quadrupeds  in 
their  internal  structure,  and 
in  some  of  their  appetites 


and  affections.  Like  quadru- 
peds, they  have  lungs,  a mid- 
riff, a stomach,  intestines, 
liver,  spleen,  bladder,  and  parts 
of  generation ; their  heart  also 
resembles  that  of  quadrupeds, 
with  its  partitions  closed  up 
as  in  them,  and  driving  red 
and  warm  blood  in  circulation 
through  the  body.  In  short, 
every  internal  part  bears  a 
most  striking  similitude  ; and 
to  keep  these  parts  warm,  the 
whole  kind  are  also  covered, 
between  the  skin  and  the 
muscles,  with  a thick  coat  of 
fat  or  blubber,  which,  like  the 
bacon  fat  of  a hog,  keeps  out 
the  cold,  renders  their  muscles 
glib  and  pliant,  and  probably 
makes  them  lighter  in  swim- 
ming. 

As  these  animals  breathe 
the  air,  it  is  obvious  that  they 
cannot  bear  to  be  any  long 
time  under  water.  They  are 
constrained,  therefore,  every 
two  or  three  minutes,  to  come 
up  to  the  surface  to  take 
breath,  as  well  as  to  spout 
out  through  their  nostril  (for 
they  have  but  one)  that  water 
which  they  sucked  in  while 
gaping  for  their  prey.  This 
conduit  by  which  they  breathe, 
and  also  throw  out  the  water, 
is  placed  in  the  head,  a little 
before  the  brain.  Though  ex- 
ternally the  hole  is  but  single, 
it  is  internally  divided  by  a 
bony  partition,  which  is  closed 
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by  a sphincter  muscle  on  the 
inside,  that,  like  the  mouth 
of  a purse,  shuts  it  up  at  the 
pleasure  of  the  animal.  There 
is  also  another  muscle  or 
valve,  which  prevents  the  wa- 
ter from  going  down  the  gul- 
let. When,  therefore,  the 
animal  takes  in  a certain 
quantity  of  water,  which  is 
necessary  to  be  discharged 
and  separated  from  its  food, 
it  shuts  the  mouth,  closes  the 
valve  of  the  stomach,  opens 
the  sphincter  that  kept  the  nos- 
tril closed,  and  then  breath- 
ing strongly  from  the  lungs, 
pushes  the  water  out  by  effort, 
as  we  see  it  rise  by  the  pres- 
sure of  air  in  a fire-engine. 

The  senses  of  these  animals 
seem  also  superior  to  those  of 
other  fishes.  The  eyes  of  other 
fishes,  we  have  observed,  are 
covered  only  with  transparent 
skin  that  covers  the  rest  of 
the  head ; but  in  all  the  ceta- 
ceous kinds,  it  is  covered  by 
eye-lids,  as  in  man.  This,  no 
doubt,  keeps  that  organ  in  a 
more  perfect  state,  by  giving 
it  intervals  of  relaxation,  in 
which  all  vision  is  suspended. 
The  other  fishes,  that  are  for 
ever  staring,  must  see,  if  for 
no  other  reason,  more  feebly, 
as  their  organs  of  sight  are 
always  exerted. 

As  for  hearing,  these  also 
are  furnished  with  the  inter- 
nal instruments  of  the  ear, 


although  the  external  orifice 
no  where  appears.  It  is  most 
probable  that  this  orifice  may 
open  by  some  canal,  resem- 
bling the  eustachian  tube,  in- 
to the  mouth;  but  this  has 
not  as  yet  been  discovered. 

Yet  nature,  sure,  has  not 
thus  formed  a complete  ap- 
paratus for  hearing,  and  de- 
nied the  animal  the  use  of  it 
when  formed.  It  is  most 
likely  that  all  animals  of  the 
cetaceous  kind  can  hear,  as 
they  certainly  utter  sounds, 
and  bellow  to  each  other. 
This  vocal  power  would  be  as 
needless  to  animals  naturally 
deaf,  as  glasses  to  a man  that 
was  blind. 

But  it  is  in  the  circum- 
stances in  which  they  continue 
their  kind,  that  these  animals 
show  an  eminent  superiority. 
Other  fish  deposit  their  spawn, 
and  leave  the  success  to  ac- 
cident ; these  never  produce 
above  one  young,  or  two  at 
the  most ; and  this  the  female 
suckles  entirely  in  the  man- 
ner of  quadrupeds,  her  breasts 
being  placed,  as  in  the  human 
kind,  above  the  navel.  We 
have  read  many  fabulous  ac- 
counts of  the  nursing  of  the 
demigods  of  antiquity,  of  their 
feeding  on  the  marrow  of 
lions,  and  their  being  suckled 
by  wolves  : one  might  ima- 
gine a still  more  heroic  sys- 
tem of  nutrition,  if  we  sup- 
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posed  that  the  young  hero 
was  suckled  and  grew  strong 
upon  the  breast-milk  of  a she- 
whale  l 

The  whale  or  the  grampus 
are  terrible  at  any  time ; but 
are  tierce  and  desperate  in  the 
defence  of  their  young.  In 
Waller’s  beautiful  poem  of 
the  ‘ Summer  Islands ,’  we 
have  a story,  founded  upon 
fact,  which  shows  the  mater- 
nal tenderness  of  these  ani- 
mals for  their  offspring.  A 
whale  and  her  cub  had  got  in 
an  arm  of  the  sea,  where,  by 
the  desertion  of  the  tide,  they 
were  inclosed  on  every  side. 
The  people  from  shore  soon 
saw  their  situation,  and  drove 
down  upon  them  in  boats, 
with  such  weapons  as  the  ur- 
gent occasion  offered.  The 
two  animals  were  soon  wound- 
ed in  several  places,  and  the 
whole  sea  round  was  tinctured 
with  their  blood.  The  whales 
made  several  attempts  to  es- 
cape ; and  at  last  the  old  one, 
by  its  superior  strength,  forced 
over  the  shallow  into  the 
depths  of  the  ocean.  But 
though  in  safety  herself,  she 
could  not  bear  the  danger  that 
awaited  her  young  one;  she 
therefore  rushed  in  once  more 
where  the  smaller  animal 
was  imprisoned,  and  resolved, 
when  she  could  not  protect, 
at  least  to  share  its  danger. 
—-The  story  ends  with  poeti- 


cal justice ; for  the  tide  com- 
ing in,  brought  off  both  in 
safety  from  their  enemies, 
though  not  without  sustain- 
ing an  infinite  number  of 
wounds  in  every  part. 

As  to  the  rest,  the  distinctive 
marks  of  this  tribe  are,  that 
the  number  of  their  fins  never 
exceed  three  : namely,  two 
pectoral  fins,  and  one  back 
fin ; but  in  some  sorts  the  last 
is  wanting.  These  fins  differ 
very  much  from  those  of  other 
fishes,  which  are  formed  of 
strait  spines : the  fins  of  the 
cetaceous  tribe  are  made  up 
of  bones  and  muscles;  and 
the  skeleton  of  one  of  their 
fins  very  much  resembles  the 
skeleton  of  a man’s  hand. 
Their  tails  also  are  different 
from  those  of  all  other  fish : 
they  are  placed  so  as  to  lie 
flat  on  the  surface  of  the  wa- 
ter ; while  the  other  kinds 
have  them,  as  we  every  day 
see,  upright  or  edgeways.  This 
flat  position  of  the  tail  in  ce- 
taceous animals,  enables  them 
to  force  themselves  suddenly 
to  the  surface  of  the  water  to 
breathe,  which  they  are  con- 
tinually constrained  to  do. 

Of  these  enormous  animals 
some  are  without  teeth,  and 
properly  called  whales : others 
have  the  teeth  only  in  the 
lower  jaw,  and  are  called,  by 
the  French,  cachalots : the 
narwhal  has  teeth  only  in  the 
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upper  jaw  . the  dolphin’s 
teeth,  as  well  as  those  of  the 
porpoise  and  grampus,  are 
both  above  and  below.  These 
are  the  marks  that  serve  to 


distinguish  the  kinds  of  this 
enormous  tribe  from  each 
other;  and  these  shall  serve 
to  guide  us  in  giving  their 
history. 


CHAP.  III. 


OF  THE  WHALE,  PROPERLY  SO  CALLED,  AND  ITS 
VARIETIES. 


If  we  compare  land  animals, 
in  respect  to  magnitude,  with 
those  of  the  deep,  they  will 
appear  contemptible  in  the 
competition.  It  is  probable, 
indeed,  that  quadrupeds  once 
existed  much  larger  than  we 
find  them  at  present.  From 
the  skeletons  of  some  that 
have  been  dug  up  at  differ- 
ent times,  it  is  evident  that 
there  must  have  been  terres- 
trial animals  twice  as  large  as 
the  elephant ; but  creatures  of 
such  an  immense  bulk  re- 
quired a proportionable  ex- 
tent of  ground  for  subsistence, 
and,  by  being  rivals  with  men 
for  large  territory,  they  must 
have  been  destroyed  in  the 
contest. 

But  it  is  not  only  upon  land 
that  man  has  exerted  his 
power  of  destroying  the  larger 
tribes  of  animated  nature ; he 


has  extended  his  efforts  even 
into  the  midst  of  the  ocean, 
and  has  cut  off  numbers  of 
those  enormous  animals,  that 
had  perhaps  existed  for  ages. 
We  now  no  longer  hear  of 
whales  two  hundred,  and  two 
hundred  and  fifty  feet  long, 
which  we  are  certain  were 
often  seen  about  two  cen- 
turies ago.*  They  have  all 


* In  the  certainty  here  assumed 
by  our  author,  we  have  no  just 
reason  for  concurring.  The  com- 
mon Greenland  whale  { Balcena 
Mysticetus ) is  not  unusually  fifty- 
eight  or  sixty  feet  in  length,  by 
thirty  or  forty  in  circumference. 
This  implies  a weight  of  about 
seventy  tons,  being  equal  to  that 
of  two  hundred  fat  oxen.  The  love 
of  the  marvellous,  not  satisfied 
with  these  enormous  dimensions, 
has  indeed  propagated  stories  of 
whales  of  much  larger  size.  Many 
naturalists  have  spoken  of  such  as 
had  attained  their  full  growth, 
measuring  sometimes  one  hundred 
and  fifty  or  two  hundred  feet 
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been  destroyed  by  the  skill  of 
mankind,  and  the  species  is 
now  dwindled  into  a race  of 
diminutive  animals,  from  thir- 
ty to  about  eighty  feet  long. 

The  northern  seas  were 
once  the  region  to  which  the 
greatest  of  these  animals  re- 
sorted ; but  so  great  has  been 
the  slaughter  of  whales  for 

some  of  the  older  writers  assure 
us,  that  specimens  have  been  seen 
of  about  nine  hundred  feet  in 
length  ; but  these  statements  are, 
undoubtedly,  wild  and  ignorant 
exaggerations.  Referring  to  the 
balccna  mysticetus , Captain  Scores- 
by  informs  us,  that  of  three  hun- 
dred and  twenty-two  individuals, 
in  the  capture  of  which  he  had 
been  personally  concerned,  no  one, 
he  believes,  exceeded  sixty  feet  in 
length.  A few  instances  may  have 
occurred  in  which  eight  or  ten  feet 
more  had  been  attained  ; but  there 
is  no  evidence  that  the  animal  was 
ever  seen  of  a greater  length  thau 
seventy  feet.  Sixty  feet  is  the 
length  commonly  assigned  to  it 
even  by  the  older  writers,  when 
they  speak  from  their  own  obser- 
vation. 

There  is,  however,  another  va- 
riety, the  balccna  physalis  of  Lin- 
naeus, or  that  known  by  the  name 
of  Razor-back  among  the  whalers, 
which  reaches  a larger  size,  beiug 
sometimes  found  an  hundred  or  an 
hundred  and  five  feet  long.  “ it 
is  probably,”  as  Captain  Scoresby 
remarks,  “ the  most  powerful  and 
bulky  of  created  beings.’*  The 
Razor-back,  however,  which  de- 
rives its  name  from  a small  horny 
protuberance  or  fin  running  along 
the  ridge  of  the  back,  is  no  great 
favourite  with  the  whale-fishers, 
being  both  more  active  and  diffi- 
cult to  capture  than  the  common, 
er  what  they  call  the  right  fish , 
and  very  far  from  being  so  va- 
luable a prize  when  obtained. — 
Ed. 


more  than  two  ages,  that  they 
begin  to  grow  thinner  every 
day;  and  those  that  are  now 
found  there,  seem,  from  their 
size,  not  to  come  to  their 
full  dimensions.  The  greatest 
whales  resort  to  places  where 
they  have  the  least  distur- 
bance ; to  those  seas  that  are 
on  the  opposite  side  of  the 
globe,  near  the  south  pole. 
In  that  part  of  the  world  there 
are  still  to  be  seen  whales 
that  are  above  a hundred  and 
sixty  feet  long ; and  perhaps 
even  longer  might  be  found 
in  those  latitudes  near  the 
south  pole,  to  which  we  have 
not  as  yet  ventured. 

Taking  the  whale,  however, 
at  the  ordinary  size  of  eighty 
feet  long,  and  twenty  feet 
high,  what  an  enormous  ani- 
mated mass  must  it  appear  to 
the  spectator  ! With  what 
amazement  must  it  strike  him, 
to  behold  so  g.reat  a creature 
gamboling  in  the  deep,  with 
the  ease  and  agility  of  the 
smallest  animal,  and  making 
its  way  with  incredible  swift- 
ness ! This  is  a sight  which 
is  very  common  to  those  who 
frequent  the  northern  or  south- 
ern ocean.  Yet,  though  this 
be  wonderful,  perhaps  still 
greater  wonders  are  concealed 
in  the  deep,  which  we  have 
not  had  opportunities  of  ex- 
ploring. Thes.e  large  animals 
are  obliged  to  show  them- 
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selves  in  order  to  take  breath ; 
but  who  knows  the  size  of 
those  that  are  fitted  to  re- 
main for  ever  under  water, 
and  that  have  been  increasing 
in  magnitude  for  centuries ! 
To  believe  all  that  has  been 
said  of  the  Sea  Serpent,  or  the 
Kraken,  would  be  credulity  ; 
to  reject  the  possibility  of 
their  existence,  would  be  pre- 
sumption. 

The  Whale  is  the  largest 
animal  of  wrhich  we  have  any 
certain  information  ; and  the 
various  purposes  to  which, 
when  taken,  its  different  parts 
are  converted,  have  brought 
us  tolerably  acquainted  with 
its  history.  Of  the  whale, 
properly  so  called,  there  are 
no  less  than  seven  different 
kinds  ; all  distinguished  from 
each  other  by  their  external 
figure,  or  internal  conforma- 
tion. The  Great  Greenland 
Whale,  without  a back-fin, 
and  black  on  the  back ; the 
Iceland  Whale,  without  a 
back-fin,  and  whitish  on  the 
back  ; the  New  - England 
Whale,  with  a hump  on  the 
back  ; the  Whale  with  six 
humps  on  the  back;  the  Fin- 
fish,  with  a fin  on  the  back 
near  the  tail ; the  Pike-headed 
Whale,  and  the  Round-lipped 
Whale.  All  these  differ  from 
each  other  in  figure,  as  their 
names  obviously  imply.  They 
differ  also  somewhat  in  their 


manner  of  living ; the  fin-fish 
having  a larger  swallow  than 
the  rest,  being  more  active, 
slender,  and  fierce,  and  living 
chiefly  upon  herrings.  How- 
ever, there  are  none  of  them 
very  voracious;  and,  if  com- 
pared to  the  cachalot,  that 
enormous  tyrant  of  the  deep, 
they  appear  harmless  and 
gentle.  The  history  of  the 
rest,  therefore,  may  be  com- 
prised under  that  of  the  Great 
Common  Greenland  Whale, 
with  which  we  are  best  ac- 
quainted. 

The  Great  Greenland  Whale 
is  the  fish,  for  taking  which 
there  are  such  preparations 
made  in  different  parts  of 
Europe.  It  is  a large  heavy 
animal,  and  the  head  alone 
makes  a third  of  its  bulk.  It 
is  usually  found  from  sixty  to 
seventy  feet  long.  The  fins 
on  each  side  are  from  five  to 
eight  feet,  composed  of  bones 
and  muscles,  and  sufficiently 
strong  to  give  the  great  mass 
of  body  which  they  move, 
speed  and  activity.  The  tail, 
which  lies  flat  on  the  water, 
is  about  twenty  - four  feet 
broad ; and,  when  the  fish 
lies  on  one  side,  its  blows 
are  tremendous.  The  skin  is 
smooth  and  black,  and,  in 
some  places,  marbled  with 
white  and  yellow ; which,  run- 
ning over  the  surface,  has  a 
very  beautiful  effect.  This 
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marbling  is  particularly  ob- 
servable in  the  fins  and  the 
tail.  In  the  figures  which  are 
thus  drawn  by  nature,  fancy 
often  forms  the  pictures  of 
trees,  landscapes,  and  houses. 
In  the  tail  of  one  that  was 
thus  marbled,  Ray  tells  us, 
that  the  number  122  was  fi- 
gured very  evenly  and  exact, 
as  if  done  with  a pencil. 

The  whale  makes  use  only 
of  the  tail  to  advance  itself 
forward  in  the  water.  This 
serves  as  a great  oar  to  push 
its  mass  along ; and  it  is  sur- 
prising to  see  with  what  force 
and  celerity  its  enormous  bulk 
cuts  through  the  ocean.  The 
fins  are  only  made  use  of  for 
turning  in  the  water,  and 
giving  a direction  to  the  ve- 
locity impressed  by  the  tail. 
The  female  also  makes  use  of 
them  when  pursued,  to  bear 
off  her  young,  clapping  them 
on  her  back,  and  supporting 
them  by  the  fins  on  each  side 
from  falling. 

The  outward  or  scarfskin  of 
the  whale  is  no  thicker  than 
parchment ; but  this  removed, 
the  real  skin  appears  of  about 
an  inch  thick,  and  covering 
the  fat  or  blubber  that  lies 
beneath ; this  is  from  eight  to 
twelve  inches  in  thickness; 
and  is,  when  the  fish  is  in 
health,  of  a beautiful  yellow. 
The  muscles  lie  beneath ; and 
these,  like  the  flesh  of  qua- 


drupeds, are  very  red  and 
tough. 

The  cleft  of  the  mouth  is 
above  twenty  feet  long,  which 
is  near  one-third  of  the  ani- 
mal’s whole  length  ; and  the 
upper  jaw  is  furnished  with 
barbs,  that  lie  like  the  pipes 
of  an  organ,  the  greatest  in 
the  middle,  and  the  smallest 
to  the  sides.  These  compose 
the  whalebone ; the  longest 
spars  of  which  are  found  to 
be  not  less  than  eighteen  feet ; 
the  shortest,  being  of  no  va- 
lue, are  thrown  away.  The 
tongue  is  almost  immovably 
fixed  to  the  lower  jaw,  seem- 
ing one  great  lump  of  fat ; 
and,  in  fact,  it  fills  several 
hogsheads  with  blubber.  The 
eyes  are  not  larger  than  those 
of  an  ox ; and  when  the  crys- 
talline humour  is  dried,  it 
does  not  appear  larger  than  a 
pea.  They  are  placed  towards 
the  back  of  the  head,  being 
the  most  convenient  situation 
for  enabling  them  to  see  both 
before  and  behind  ; as  also  to 
see  oyer  them,  where  their 
food  is  principally  found. 
They  are  guarded  by  eye-lids 
and  eye-lashes,  as  in  quadru- 
peds ; and  they  seem  to  be 
very  sharp-sighted. 

Nor  is  their  sense  of  hearing 
in  less  perfection;  for  they 

I are  warned  at  great  distances, 
of  any  danger  preparing  against 
them.  It  would  seem  as  if 
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nature  had  designedly  given 
them  these  advantages,  as  they 
multiply  little,  in  order  to 
continue  their  kind.  It  is 
true,  indeed,  that  the  external 
organ  of  hearing  is  not  per- 
ceptible, for  this  might  only 
embarrass  them  in  their  na- 
tural element:  but,  as  soon 
as  the  thin  scarf-skin  above- 
mentioned  is  removed,  a 
black  spot  is  discovered  be- 
hind the  eye,  and  under  that 
is  the  auditory  canal,  that 
leads  to  a regular  apparatus 
for  hearing.  In  short,  the 
animal  hears  the  smallest 
sounds  at  very  great  distances, 
and  at  all  times,  except  when 
it  is  spouting  water ; which  is 
the  time  that  the  fishers  ap- 
proach to  strike  it. 

These  spout  holes  or  nos- 
trils, in  all  the  cetaceous 
tribe,  have  been  already  de- 
scribed : in  this  whale  there 
are  two,  one  on  each  side  the 
head  before  the  eyes,  and 
crooked,  somewhat  like  the 
holes  on  the  belly  of  a violin. 
From  these  holes  this  animal 
blows  the  water  very  fiercely, 
arj  d with  such  a noise,  that  it 
roars  like  a hollow  wind,  and 
may  be  heard  at  three  miles 
distance.  When  wounded,  it 
then  blows  more  fiercely  than 
ever,  so  that  it  sounds  like  the 
roaring  of  the  sea  in  a great 
storm. 

We  have  already  observ- 


ed, that  the  substance  called 
whale-bone,  is  taken  from  the 
upper  jaw  of  the  animal,  and 
is  very  different  from  the 
real  bones  of  the  whale.  The 
real  bones  are  hard,  like  those 
of  great  land  animals ; are 
very  porous,  and  filled  with 
marrow.  Two  great  strong 
bones  sustain  the  upper  lip, 
lying  against  each  other  in 
the  shape  of  a half-moon  : 
some  of  these  are  twenty  feet 
long ; they  are  seen  in  several 
gardens  set  up  against  each 
other,  and  are  usually  mis- 
taken for  the  ribs  of  this  ani- 
mal. 

Such  is  the  general  con- 
formation and  figure  of  this 
great  inhabitant  of  the  deep, 
the  precise  anatomy  of  which 
has  not  been  yet  ascertained. 
In  those  places  where  they 
are  caught  in  greatest  abun- 
dance, the  sailors  are  not  very 
curious  as  to  the  structure  of 
the  viscera;  and  few  ana- 
tomists care  to  undertake  a 
task  where  the  operator,  in- 
stead of  separating  with  a 
lancet,  must  cut  his  way  with 
an  axe.  It  is  as  yet  doubted, 
therefore,  whether  the  whale, 
that  in  most  points  internally 
resembles  a quadruped,  may 
not  have  one  great  bowel  fit- 
ted entirely  for  the  reception 
of  air,  to  supply  it,  when  con- 
strained to  keep  longer  than 
usual  at  the  bottom.  The 
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sailors  universally  affirm  that 
it  has  ; and  philosophers  have 
nothing  but  the  analogy  of  its 
parts  to  oppose  to  their  gene- 
ral assertions. 

As  these  animals  resemble 
quadrupeds  in  conformation, 
so  they  bear  a strong  resem- 
blance in  some  of  their  appe- 
tites and  manners.  The  fe- 
male joins  with  the  male,  as 
is  asserted,  more  humano , 
and  once  in  two  years  feels 
the  accesses  of  desire. 

Their  fidelity  to  each  other 
exceeds  whatever  we  are  told 
of  even  the  constancy  of  birds. 
Some  fishers,  as  Anderson  in- 
forms us,  having  struck  one 
of  two  whales,  a male  and  a 
female,  that  were  in  company 
together,  the  wounded  fish 
made  a long  and  terrible  re- 
sistance : it  struck  down  a 
boat  with  three  men  in  it, 
with  a single  blow  of  the  tail, 
by  which  all  went  to  the  bot- 
tom. The  other  still  attended 
its  companion,  and  lent  it 
every  assistance ; till,  at  last, 
the  fish  that  was  struck  sank 
under  the  number  of  its 
wounds ; while  its  faithful  as- 
sociate, disdaining  to  survive 
the  loss,  with  great  bellow- 
ing, stretched  itself  upon  the 
dead  fish,  an-d  shared  its  fate. 

The  whale  goes  with  young 
nine  or  ten  months,  and  is 
then  fatter  than  usual,  parti- 
cularly when  near  the  time  of 


bringing  forth.  It  is  said 
that  the  embryo,  when  first 
perceptible,  is  about  seven- 
teen inches  long,  and  white; 
but  the  cub,  when  excluded, 
is  black,  and  about  ten  feet 
long.  She  generally  produces 
one  young  one,  and  never 
above  two.  When  she  suckles 
her  young,  she  throws  herself 
on  one  side  on  the  surface  of 
the  sea,  and  the  young  one 
attaches  itself  to  the  teat. 
The  breasts  are  two,  generally 
hid  within  the  belly ; but  she 
can  produce  them  at  pleasure, 
so  as  to  stand  forward  a foot 
and  a half,  or  two  feet ; and 
the  teats  are  like  those  of  a 
cow.  In  some,  the  breasts 
are  white ; in  others  speckled ; 
in  all,  filled  with  a large 
quantity  of  milk,  resembling 
that  of  land  animals. 

Nothing  can  exceed  the  ten- 
derness of  the  female  for  her 
offspring  ; she  carries  it  with 
her  wherever  she  goes,  and, 
when  hardest  pursued,  keeps 
it  supported  between  her  fins. 
Even  when  wounded,  she  still 
clasps  her  young  one;  and 
when  she  plunges  to  avoid 
danger,  takes  it  to  the  bot- 
tom ; but  rises  sooner  than 
usual,  to  give  it  breath  again. 

The  young  ones  continue  at 
the  breast  for  a year  ; during 
which  time  they  are  called  by 
the  sailors,  short-heads.  They 
are  then  extremely  fat,  and 
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yield  above  fifty  barrels  of 
blubber.  The  mother,  at  the 
same  time,  is  equally  lean 
and  emaciated.  At  the  age 
of  two  years  they  are  called 
stunts , as  they  do  not  thrive 
much  immediately  after  quit- 
ting the  breast  ; they  then 
scarcely  yield  above  twenty, 
or  twenty-four,  barrels  of 
blubber:  from  that  forward, 
they  are  called  skull-Jish , and 
their  age  is  wholly  unknown. 

Every  species  of  whale  pro- 
pagates only  with  those  of  its 
own  kind,  and  does  not  at 
all  mingle  with  the  rest ; how- 
ever, they  are  generally  seen 
in  shoals,  of  different  kinds 
together,  and  make  their  mi- 
grations in  large  companies, 
from  one  ocean  to  another. 
They  are  gregarious  animals, 
which  implies  their  want  of 
mutual  defence  against  the 
invasions  of  smaller,  but  more 
powerful,  fishes.  It  seems  as- 
tonishing, therefore,  how  a 
shoal  of  these  enormous  ani- 
mals find  subsistence  together, 
when  it  would  seem  that  the 
supplying  even  one  with  food 
would  require  greater  plenty 
than  the  ocean  could  furnish. 
To  increase  our  wonder,  we 
not  only  see  them  herding 
together,  but  usually  find 
them  fatter  than  any  other 
animals  of  whatsoever  ele- 
ment. We  likewise  know 
that  they  cannot  swallow 


large  fishes,  as  their  throat  is 
so  narrow,  that  an  animal 
larger  than  a herring  could 
not  enter.  How  then  do  they 
subsist  and  grow  so  fat  ? — A 
small  insect,  which  is  seen 
floating  in  those  seas,  and 
which  Linnaeus  terms  the 
Medusa,  is  sufficient  for  this 
supply.  These  insects  are 
black,  and  of  the  size  of  a 
small  bean,  and  are  sometimes 
seen  floating  in  clusters  on 
the  surface  of  the  water. 
They  are  of  a round  form, 
like  snails  in  a box,  but  they 
have  wings,  which  are  so  ten- 
der, that  it  is  scarcely  possi- 
ble to  touch  them  without 
breaking.  These  serve  rather 
for  swimming  than  flying  ; 
and  the  little  animal  is  called 
by  the  Icelanders,  the  Wal- 
fischoas,  which  signifies  the 
whale’s  provender.  They  have 
the  taste  of  raw  mussels,  and 
have  the  smell  of  burnt  sugar. 
These  are  the  food  of  the 
whale,  which  it  is  seen  to  draw 
up  in  great  numbers  with  its 
huge  jaws,  and  to  bruise  be- 
tween its  barbs,  which  are 
always  found  with  several 
sticking  among  them. 

This  is  the  simple  food  of 
the  great  Greenland  whale; 
it  pursues  no  other  animal, 
leads  an  inoffensive  life  in  its 
element,  and  is  harmless  in 
proportion  to  its  strength  to 
do  mischief.  There  seems  to 
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be  an  analogy  between  its 
manners  and  those  of  the  ele- 
phant. They  are  both  the 
strongest  and  the  largest  ani- 
mals in  their  respective  ele- 
ments ; neither  offer  injury, 
but  are  terrible  when  provok- 
ed to  resentment.  The  fin- 
fish,  indeed,  in  some  measure, 
differs  from  the  great  whale 
in  this  particular,  as  it  sub- 
sists chiefly  upon  herrings, 
great  shoals  of  which  it  is  of- 
ten seen  driving  before  it. 
Yet  even  the  swallow  of  this 
fish  is  not  very  large,  if  com- 
pared to  the  cachalot  tribe ; 
and  its  ravages  are  but  sports 
in  comparison.  The  stomach 
and  intestines  of  all  these  ani- 
mals, when  opened,  seldom 
have  any  thing  in  them,  ex- 
cept a soft  unctuous  substance 
of  a brownish  colour ; and 
their  excrements  are  of  a 
shining  red. 

As  the  whale  is  an  inoffen- 
sive animal,  it  is  not  to  be 
wondered  that  it  has  many 
enemies  willing  to  take  ad- 
vantage of  its  disposition  and 
inaptitude  for  combat.  There 
is  a small  animal,  of  the  shell- 
fish kind,  called  the  Whale- 
louse,  that  sticks  to  its  body, 
as  we  see  shells  sticking  to  the 
foul  bottom  of  a ship.  This 
insinuates  itself  chiefly  under 
the  fins  ; and  whatever  ef- 
forts the  great  animal  makes, 
it  still  keeps  its  hold,  and 


lives  upon  the  fat,  which  it  is 
provided  with  instruments  to 
arrive  at. 

The  sword-fish,  however, 
is  the  whale’s  most  terrible 
enemy.  “ At  the  sight  of  this 
little  animal,”  says  Anderson, 
“ the  whale  seems  agitated 
in  an  extraordinary  manner  ; 
leaping  from  the  water  as  if 
with  affright : wherever  it  ap- 
pears, the  whale  perceives  it 
at  a distance,  and  flies  from 
it  in  the  opposite  direction.  I 
have  been  myself,  ” continues 
he,  “ a spectator  of  their  ter- 
rible encounter.  The  whale 
has  no  instrument  of  defence 
except  the  tail ; with  that  it 
endeavours  to  strike  the  ene- 
my ; and  a single  blow  taking 
place,  would  effectually  de- 
stroy i'ts  adversary : but  the 
sword-fish  is  as  active  as  the 
other  is  strong,  and  easily 
avoids  the  stroke  ; then  bound- 
ing into  the  air,  it  falls  up- 
on its  great  subjacent  ene- 
my, and  endeavours  not  to 
pierce  with  its  pointed  beak, 
but  to  cut  it  with  its  toothed 
edges.  The  sea  all  about  is 
seen  dyed  with  blood,  pro- 
ceeding from  the  wounds  of 
the  whale ; while  the  enor- 
mous animal  vainly  endea- 
vours to  reach  its  invader,  and 
strikes  with  its  tail  against  the 
surface  of  the  water,  making  a 
report  at  each  blow  louder 
than  the  noise  of  a cannon.” 
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There  is  still  another  and 
more  powerful  enemy,  called 
hy  the  fishermen  of  New-Eng- 
land,  the  Killer.  This  is  it- 
self a cetaceous  animal,  arm- 
ed with  strong  and  powerful 
teeth.  A number  of  these  are 
said  to  surround  the  whale, 
in  the  same  manner  as  dogs 
get  round  a bull.  Some  at- 
tack it  with  their  teeth  be- 
hind ; others  attempt  it  before, 
until  at  last  the  great  animal 
is  torn  down,  and  its  tongue 
is  said  to  be  the  only  part 
they  devour  when  they  have 
made  it  their  prey.  They 
are  said  to  be  of  such  great 
strength,  that  one  of  them 
alone  was  known  to  stop  a 
dead  whale  that  several  boats 
were  towing  along,  and  drag 
it  from  among  them  to  the 
bottom. 

But  of  all  the  enemies  of 
these  enormous  fishes,  man 
is  the  greatest : he  alone  de- 
stroys more  in  a year  than  the 
rest  in  an  age,  and  actually 
has  thinned  their  numbers  in 
that  part  of  the  world  where 
they  are  chiefly  sought.  The 
great  resort  of  these  animals 
was  found  to  be  on  the  inhos- 
pitable shores  of  Spitzbergen ; 
where  the  distance  of  the  voy- 
age, the  coldness  of  the  cli- 
mate, the  terrors  of  the  icy 
sea,  and,  still  more,  their  own 
formidable  bulk,  might  have 
been  expected  to  protect  them 


from  human  injury.  But  all 
these  were  but  slight  barriers 
against  man’s  arts,  his  cou- 
rage, and  his  necessities.* 

* From  the  narrative  of  the  voy- 
age ofOhthere  the  Dane,  given  by 
King  Alfred,  in  his  Saxon  transla- 
tion of  Orosius,  it  would  appear 
that  the  pursuit  of  the  whale  was 
practised  by  the  people  of  Norway 
at  least  as  early  as  the  ninth  cen- 
tury. Other  northern  authorities 
bear  testimony  to  the  same  fact. 
Of  the  manner,  however,  in  which 
the  whale  fishery  was  carried  on  at 
this  remote  era,  we  know  nothing. 
It  probably  was  not  pursued  on 
any  systematic  plan,  but  merely  in 
the  way  of  occasional  encounters, 
as  the  hunting  of  wild  animals  on 
land  would  be  practised  in  the 
same  state  of  society.  The  inha- 
bitants of  the  coast  surrounding 
the  Bay  of  Biscay  seem  to  have 
been  the  first  who  engaged  in 
whale  fishing,  with  a view  to  com- 
mercial purposes.  They  are  there- 
fore properly  to  be  considered  the 
originators  of  the  pursuit  as  a 
branch  of  national  enterprise. — 
Their  prosecution  of  it  in  the  adja- 
cent seas  can  be  traced  back  as  far 
as  the  twelfth  century.  The  ani- 
mal against  which  they  directed 
their  attacks,  however,  was  most 
probably  of  a different  species  from 
that  found  in  the  northern  ocean, 
and  of  a much  smaller  size.  It 
seems  to  have  been  captured  prin- 
cipally, if  uot  exclusively,  for  the 
sake  of  its  flesh,  which  was  in 
those  days  esteemed  as  an  article 
of  food,  the  tongue  especially  be- 
ing accounted  a great  delicacy. 

By  degrees,  however,  the  number 
of  whales  that  resorted  to  the  Bay 
of  Biscay  diminished,  and  at  length 
the  fish  altogether  ceased  to  visit 
that  sea.  In  these  circumstances 
the  Biscayan  mariners  carried  the 
navigation  farther  and  farther  from 
their  own  shores,  till  at  last  they 
approached  the  coasts  of  Iceland, 
Greenland,  and  Newfoundland. — - 
Thus  was  commenced,  in  the 
course  of  the  sixteenth  century 
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The  European  ships,  soon  af- 
ter the  improvement  of  navi- 
gation, found  the  way  into 

the  northern  whale  fishery,  as  pur- 
sued in  modern  times. 

The  earliest  whaling:  voyage  made 
by  the  English  appears  to  have 
taken  place  in  the  year  1594.  The 
merchants  of  Hull  are  recorded  to 
have  fitted  out  ships  for  the  fishery 
in  1598;  and  much  about  the  same 
time  the  Dutch  engaged  in  the 
trade.  The  Hamburghers,  the 
French,  and  the  Danes  quickly 
followed.  At  first  both  in  Eng- 
land and  Holland  the  business  was 
carried  on  by  companies  which 
had  obtained  charters  for  its  ex- 
clusive prosecution.  At  length, 
however,  it  was  thrown  open  in 
both  countries  to  individual  enter- 
prise, under  which  new'  system  it 
was  found  to  be  conducted  with 
much  more  success  and  profit.  The 
Dutch  monopoly  was  put  an  end 
to  in  1642  ; the  English  not  till 
long  afterwards.  In  this  country', 
indeed,  the  trade  was  in  the  hands 
of  an  exclusive  company  till  about 
a century  ago.  Up  to  that  date  it 
had  in  general  been  attended  only 
with  loss  to  each  successive  asso- 
ciation that  engaged  in  it. 

In  1732  parliament  first  adopted 
the  plan  of  attempting  to  encour- 
age and  establish  the  trade,  by  giv- 
ing a bounty  to  every  ship  which 
should  engage  in  it.  The  bounty 
was  at  first  twenty  shillings  a ton  ; 
but  it  was  raised  in  1749  to  double 
that  rate,  upon  which,  says  a late 
writer,  “ a number  of  ships  were 
fitted  out,  as  much  certainly  in  the 
intention  of  catching  the  bounty, 
as  of  catching  fish.”  The  bounty, 
which  was  afterwards  reduced  to 
thirty  shillings,  again  raised  to  its 
former  amount,  and  subsequently 
reduced  first  to  thirty  shillings, 
then  to  twenty-five  shillings,  and 
after  that  to  twenty  shillings,  was 
at  last  altogether  withdrawn  in 
1824.  The  trade  is  at  present, 
therefore,  carried  on  without  any 
artificial  support.  The  Americans, 
Hamburghers,  and  Prussians,  are 


those  seas ; and  as  early  as 
the  beginning  of  the  four- 
teenth century,  the  Biscay- 
neers  were  in  possession  of  a 
very  considerable  trade  to 
the  coast  of  Greenland.  The 
Dutch  and  the  English  fol- 
lowed them  thither,  and  soon 
took  that  branch  of  commerce 
out  of  their  hands.  The  Eng- 
lish commenced  the  business 
about  the  beginning  of  the 
seventeenth  century ; and  the 
town  of  Hull  had  the  honour 
of  first  attempting  that  pro- 
fitable branch  of  trade.  But, 
at  present,  it  seems  upon  the 
decline,  as  the  quantity  offish 
is  so  greatly  reduced,  by  the 
constant  capture  for  such  a 
vast  length  of  time.  It  is 
now  said  that  the  fishers, 
from  a defect  of  whales,  apply 
themselves  to  the  seal-fishery ; 
yet,  as  these  animals  are  ex- 
tremely timorous,  they  will 
soon  be  induced  to  quit  those 
shores,  where  they  meet  such 
frequent  disturbance  and  dan- 
ger. The  poor  natives  of 
Greenland  themselves,  who 
used  to  feed  upon  the  whale, 

now  almost  the  only  competitors 
with  whom  the  English  whalers 
have  to  contend.  The  French  re- 
volution, and  the  wars  by  which  it 
was  followed,  drove  both  France 
and  Holland  from  the  field  ; and 
neither  of  these  countries  have 
succeeded  in  the  attempts  they 
have  made  since  the  peace,  to  re- 
enter upon  a line  of  enterprise, 
their  pursuit  of  which  had  been 
so  long  interrupted. — Ed. 
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I are  diminishing,  in  proportion 
as  their  sustenance  is  remov- 
ed ; and  it  is  probable  that 
the  revolution  of  a few  years 
will  see  that  extensive  coast 
totally  deserted  by  its  inhabi- 
tants, as  it  is  already  nearly 
deserted  by  the  whales. 

The  art  of  taking  whales, 
like  most  others,  is  much  im- 
proved by  time,  and  differs  in 
many  respects  from  that  prac- 
tised by  the  Biscayneers,  when 
they  first  frequented  the  icy 
sea.  But  as  the  description 
of  their  method  is  the  least 
complicated,  and  consequently 
the  easiest  understood,  it  will 
be  best  suited  to  our  purpose. 

For  this  navigation  the  Bis- 
cayneers, in  favourable  sea- 
j sons,  fitted  out  thirty  ships, 
of  two  hundred  and  fifty  tons 
each,  with  fifty  choice  men  a- 
i piece,  and  a few  boys.  These 
i were  stored  with  six  months’ 

! provision  ; and  each  ship  had 
its  boats,  which  were  to  be 
i serviceable  when  come  to  the 
jj  place  of  duty.  When  arrived 
at  the  part  where  the  whales 
| are  expected  to  pass  to  the 
i southward,  they  always  keep 
their  sails  set,  and  a sailor  is 
j placed  at  the  mast-head,  to 

! give  information  when  he 

spies  a whale.  As  soon  as  he 
discovers  one,  the  whole  crew 
are  instantly  in  employment : 
they  fit  out  their  boats  and 
row  away  to  where  the  whale 


was  seen.  The  harpooner,  who 
is  to  strike  the  fish,  stands  at 
the  prow  of  the  boat,  with  a 
harpoon  or  javelin  in  his 
hand,  five  or  six  feet  long, 
pointed  with  steel  like  the 
barb  of  an  arrow,  of  a trian- 
gular shape.  As  this  person’s 
place  is  that  of  the  greatest 
dexterity,  so  also  it  is  of  the 
greatest  danger : the  whale 
sometimes  overturns  the  boat 
with  a blow  of  its  tail,  or 
drives  against  it  with  fury. 
In  general,  however,  the  ani- 
mal seems  to  sleep  on  the 
surface  of  the  water:  while 
the  boat  is  approaching,  the 
harpooner  stands  aloft,  and 
with  his  harpoon  tied  to  a 
cord  of  several  hundred  fa- 
thoms length,  darts  it  into  the 
animal,  and  then  rows  as  fast 
as  possible  away.  It  is  some 
time  before  the  whale  seems 
to  feel  the  blow ; the  instru- 
ment has  usually  pierced  no 
deeper  than  the  fat,  and  that 
being  insensible,  the  animal 
continues  for  a while  mo- 
tionless ; but  soon  roused  from 
its  seeming  lethargy,  as  the 
shaft  continues  to  pierce  deep- 
er and  deeper  into  the  mus- 
cular flesh,  it  flies  off  with 
amazing  rapidity.  In  the  mean- 
time, the  harpoon  sticks  in 
its  side,  while  the  rope,  which 
is  coiled  up  in  the  boat,  and 
runs  upon  a swivel,  lengthens 
as  the  whale  recedes,  but  s till 
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shows  the  part  of  the  deep  to 
which  it  has  retreated.  The 
cord  is  coiled  up  with  great 
care ; for  such  is  the  rapidity 
witli  which  it  runs  off,  that 
if  it  was  but  the  least  checked, 
as  it  yields  with  the  animal’s 
retreat,  it  would  infallibly 
overset  the  boat,  and  the  crew 
would  go  to  the  bottom.  It 
sometimes  happens  also,  that 
the  rapidity  with  which  it 
runs  over  the  swivel  at  the 
edge  of  the  boat,  heats  it, 
and  it  would  infallibly  take 
tire,  did  not  a man  stand  con- 
tinually with  a wet  mop  in 
his  hand,  to  cool  the  swivel 
as  the  cord  runs.  The  whale 
having  dived  to  a considerable 
depth,  remains  at  the  bottom, 
sometimes  for  near  half  an 
hour,  with  the  harpoon  in  its 
body,  and  then  rises  to  take 
breath,  expecting  the  danger 
over;  but  the  instant  it  ap- 
pears, they  are  all  with  their 
boats  ready  to  receive  it,  and 
fling  the  harpoons  into  its 
body  ; the  animal  again  dives 
and  again  rises,  while  they 
repeat  their  blows.  The  ship 
follows  in  full  sail,  like  all 
-the  rest,  never  losing  sight  of 
the  boats,  and  ready  to  lend 
them  assistance ; the  whole 
ocean  seems  died  in  blood. 
Thus  they  renew  their  attacks, 
fill  the  whale  begins  to  be 
quite  enfeebled  and  spent, 
•when  they  plunge  their  longer 


spears  into  various  parts  of 
its  body,  and  the  enormous 
animal  expires.  When  it  is 
dead,  to  prevent  it  from  sink- 
ing, they  tie  it  with  a strong 
iron  chain  to  the  side  of  the 
ship,  and  either  cut  it  up  in 
pieces,  and  carry  it  home  in 
that  manner,  or  extract  the 
oil  from  the  blubber  on  ship- 
board.* 


* For  the  following  account  of 
the  Northern  Whale  Fishery,  we 
are  indebted  to  the  ‘ Edinburgh 
Cabinet  Library No.  I.: — “ The 
first  object  is  to  fit  out  a ship  suited 
to  the  trade.  While  the  fishery 
was  carried  on  in  bays,  or  on  the 
exterior  margin  of  icv  fields,  very 
slight  fabrics  were  sufficient;  but 
now  that  the  vessels  depart  early 
in  the  season,  and  push  into  the 
very  heart  of  the  northern  ices, 
they  are  liable  every  moment  to 
the  most  severe  shocks  and  con- 
cussions. The  ship,  therefore,  must 
be  constiucted  in  such  a manner 
as  to  possess  a peculiar  degree  of 
strength.  Its  exposed  parts  are  se- 
cured with  double  or  even  treble 
timbers,  while  it  is  fortified,  as  the 
expression  is,  externally  with  iron 
plates,  and  internally  with  stan- 
chions and  cross-bars,  so  disposed 
as  to  cause  the  pressure  on  any 
one  part  to  bear  upon  and  be  sup- 
ported by  the  whole  fabric.  IVlr. 
Scoresby  recommends  the  dimen- 
sion of  350  tons  as  the  most  eligible. 
A ship  of  this  size  is  sometimes 
filled  ; and  the  number  of  men  re- 
quired for  its  navigation,  being 
also  necessary  for  manning  the 
boats  employed  in  the  fishery, 
could  not  be  reduced  even  in  a 
much  smaller  vessel.  A larger  ton- 
nage than  350,  being  scarcely  ever 
filled,  involves  the  proprietor  in 
useless  extra  expense.  1 he  Dutch 
are  of  opinion,  that  the  vessels 
destined  for  this  fishery  should  be 
112  feet  long,  29  broad,  and  12  deep., 
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Sucn  is  the  mariner  in  which 
these  fish  were  taken  in  the 
beginning;  but  succeeding  arts 

carrying  seven  boats,  and  from  40 
to  50  seamen.  One  of  the  most  es- 
sential particulars  is  the  crow’s 
nest,  a species  of  sentry-box  made 
of  canvass  or  light  wood,  pitched 
on  the  main-top-mast,  or  top-gal- 
lant-mast  head.  This  is  the  post 
of  honour,  and  also  of  severe  cold, 
where  the  master  often  sits  for 
hours  in  a temperature  thirty  or 
forty  degrees  below  the  freezing- 
point,  and  whence  he  can  descry 
all  the  movements  of  the  surround- 
ing seas  and  ice,  and  give  direc- 
tions accordingly.  He  is  provided 
with  a telescope,  a speaking-trum- 
pet, and  a rifle,  with  which  he  can 
sometimes  strike  a narwhal,  as  it 
floats  around  the  ship. 

“ The  whaling  vessels  usually 
take  their  departure  in  such  time 
as  to  leave  the  Shetland  Isles  about 
the  beginning  of  April  ; and  before 
the  end  of  the  month  arrive  within 
the  Polar  seas.  It  was  long  cus- 
tomary to  spend  a few  weeks  at 
what  is  called  the  Seal-fishers’ 
Bight,  extending  along  the  coast 
of  Greenland,  ere  they  pushed  into 
those  more  northern  waters,  where, 
amid  fields  and  mountains  of  ice, 
the  powerful  and  precious  mystice- 
ttis  is  tossing  ; but  in  later  times  it 
has  become  usual  to  sail  at  once 
into  that  centre  of  danger  and  en- 
terprise. 

“ As  soon  as  they  have  arrived 
in  those  seas  which  are  the  haunt 
of  the  whale,  the  crew  must  be 
every'  moment  on  the  alert,  keep- 
ing watch  day  and  night.  The 
seven  boats  are  kept  hanging  by 
the  sides  of  the  ship,  ready  to  be 
lauuched  in  a few  minutes  ; and, 
where  the  state  of  the  sea  admits, 
one  of  them  is  usually  manned  and 
afloat.  These  boats  are  from  twen- 
ty-five to  twenty-eight  feet  long, 
about  five  and  a half  feet  broad, 
and  constructed  with  a special  view 
to  lightness,  buoyancy,  and  easy 
steerage.  The  captain  or  some 
principal  officer,  seated  in  the 


have  improved  the  method, 
and  the  harpoon  is  now  thrown 
by ; a machine  being  used 

crow’s  nest,  surveys  the  waters  to 
a great  distance,  and  the  instant 
he  sees  the  back  of  the  huge  ani- 
mal, which  they  seek  to  attack, 
emerging  from  the  waves,  gives 
notice  to  the  watch  who  are  sta- 
tioned on  deck  ; part  of  whom 
leap  into  a boat,  which  is  instantly 
lowered  down,  and  followed  by  a 
second,  if  the  fish  be  a large  one. 
Each  of  the  boats  has  a harpooner, 
and  one  or  two  subordinate  offi- 
cers, and  is  provided  with  an  im- 
mense quantity  of  rope  coiled  to- 
gether, and  stowed  in  different 
quarters  of  it,  the  several  parts  be- 
ing spliced  together,  so  as  to  form 
a continued  line,  usually  exceed- 
ing 4000  feet  in  length.  To  the 
end  is  attached  the  harpoon,  an 
instrument  formed,  not  to  pierce 
and  kill  the  animal,  but,  by  enter- 
ing and  remaining  fixed  in  the 
body,  to  prevent  its  escape.  One 
of  the  boats  is  now  rowed  towards 
the  whale  in  the  deepest  silence, 
cautiously  avoiding  to  give  an 
alarm,  of  which  he  is  very  suscep- 
tible. Sometimes  a circuitous  route 
is  adopted,  in  order  to  attack  him 
from  behind.  Having  approached 
as  near  as  is  consistent  with  safety, 
the  harpooner  darts  his  instru- 
ment into  the  back  of  the  monster. 
This  is  a critical  moment;  for 
when  this  mighty  animal  feels 
himself  struck,  he  often  throws 
himself  into  violent  convulsive 
movements,  vibrating  in  the  air 
his  tremendous  tail,  one  lash  of 
which  is  sufficient  to  dash  a boat 
in  pieces.  IVlore  commonly,  how- 
ever, he  plunges  with  rapid  flight 
into  the  depths  of  the  sea,  or  be- 
neath the  thickest  fields  and  moun- 
tains of  ice.  While  he  is  thus 
moving  at  the  rate  usually  of  eight 
or  ten  miles  an  hour,  the  utmost 
diligence  must  he  used  that  the 
line  to  which  the  harpoon  is  at- 
tached may  run  off  smoothly  and 
readily  along  with  him.  Should  it 
be  entangled  for  a moment,  the 
C 2 
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which  inflicts  a deeper  wound, 
and  strikes  the  animal  with 
much  greater  certainty  : there 


strength  of  the  whale  is  such,  that 
he  would  draw  the  boat  and  crew 
after  him  under  the  waves.  The 
first  boat  ought  to  he  quickly  fol- 
lowed up  by  a second,  to  supply 
more  line  when  the  first  is  run  out, 
which  often  takes  place  iu  eight  or 
ten  minutes.  When  the  crew'  of  a 
boat  see  the  line  in  danger  of  be- 
ing all  run  off",  they  hold  up  one, 
two,  or  three  oars,  to  intimate 
their  pressing  need  of  supply.  At 
the  same  time  they  turn  the  rope 
once  or  twice  round  a kind  of  post 
called  the  bollard,  by  which  the 
motion  of  the  line  and  the  career 
of  the  animal  are  somewhat  re- 
tarded. This,  however,  is  a deli- 
cate operation,  which  brings  the 
side  of  the  boat  down  to  the  very 
edge  of  the  water,  and  if  the  rope 
is  drawn  at  all  too  tight,  may  sink 
it  altogether.  While  the  line  is 
whirling  round  the  bollard,  the 
friction  is  so  violent,  that  the  har- 
pooner  is  enveloped  in  smoke,  and 
water  must  be  constantly  poured 
on  to  prevent  it  from  catching  fire. 
When,  after  all,  no  aid  arrives,  and 
the  crew  find  that  the  line  must 
run  out,  they  have  only  one  re- 
source,— they  cut  it,  losing  there- 
by not  only  the  whale,  but  the 
harpoon  and  all  the  ropes  of  the 
boat. 

“ When  the  whale  is  first  struck 
aud  plunges  into  the  waves,  the 
boat’s  crew  elevate  a flag  as  a sig- 
nal to  the  watch  on  deck,  who  give 
the  alarm  to  those  asleep  below, 
by  stamping  violently  on  the  deck, 
and  crying  aloud — ‘ A fall , a fall !’ 
(Dutch,  val,  expressing  the  preci- 
pitate haste  with  which  the  sailors 
throw  themselves  into  the  boats.) 
On  this  notice,  they  do  not  allow 
themselves  time  to  dress,  but  rush 
out  in  their  sleeping  shirts  or 
drawers  into  an  atmosphere,  the 
temperature  of  which  is  often  be- 
low zero,  carrying  along  with  them 
their  clothing  in  a bundle,  and 
trusting  to  make  their  toilette  in 


are  better  methods  for  ex- 
tracting oil,  and  proper  ma- 
chines for  cutting  the  animal 


the  interval  of  manning  and  push- 
ing off  the  boats.  Such  is  the  tu- 
mult at  this  moment,  that  young 
mariners  have  been  known  to  raise 
cries  of  fear,  thinking  the  ship  was 
going  down. 

“ The  period  during  which  * 
wounded  whale  remains  under  wa- 
ter is  various,  but  is  averaged  by 
Scoresby  at  about  half  an  hour. 
Then,  pressed  by  the  necessity  of 
respiration,  he  appears  above,  of- 
ten considerably  distant  from  the 
spot  where  he  was  harpooned,  and 
in  a state  of  great  exhaustion, 
which  the  same  ingenious  writer 
ascribes  to  the  severe  pressure  that 
he  has  endured  when  placed  oe- 
neath  a column  of  water  700  or  800 
fathoms  deep.  All  the  boats  have 
meantime  been  spreading  them- 
selves in  various  directions,  that 
one  at  least  maybe  within  a start , 
as  it  is  called,  or  about  200  yards 
off  the  point  of  his  rising,  at  which 
distance  they  can  easily  reach  and 
pierce  him  with  one  or  two  more 
harpoons  before  he  again  descends, 
as  he  usually  does  for  a few  mi- 
nutes. On  his  reappearance  a ge- 
neral attack  is  made  with  lances, 
which  are  struck  as  deep  as  possi- 
ble, to  reach  and  penetrate  the 
vital  parts.  Blood  mixed  with  oil 
streams  copiously  from  his  wounds 
and  from  the  blow-holes,  dyeing 
the  sea  to  a great  distance,  and 
sprinkling  and  sometimes  drench- 
ing the  boats  and  crews.  The  ani- 
mal now  becomes  more  and  more 
exhausted  ; but  at  the  approach  of 
his  dissolution,  he  often  makes  a 
convulsive  and  euergetic  struggle, 
rearing  his  tail  high  in  the  air,  and 
whirling  it  with  a noise  which  is 
heard  at  the  distance  of  several 
miles.  At  length,  quite  overpower- 
ed and  exhausted,  he  lays  himself 
on  his  side  or  back,  and  expires. 
The  flag  is  then  taken  down,  and 
three  loud  huzzas  raised  front  the 
surrounding  boats.  No  time  is 
lost  in  piercing  the  tail  with  two 
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up,  than  were  used  in  the 
early  fisheries.  But  as  an 
account  of  this  belongs  to  the 
history  of  art,  and  not  of  na- 

holes,  through  which  ropes  are 
passed,  which  being  fastened  to 
the  boats,  drag  the  tish  to  the  ves- 
sel amid  shouts  of  joy.” 

Of  the  dangers  sometimes  occa- 
sioned by  the  resistance  of  the 
whale,  or  its  efforts  to  retaliate  up- 
on its  assailants.  Captain  Scoresbv 
relates  various  instances.  It  has 
happened  that  the  harpooner  has 
been  struck  dead  in  an  iustant  by 
a blow  from  the  animal’s  tail.  At 
other  times  the  stroke  has  fallen 
upon  the  boat,  and  jerked  the 
crew  out  of  it  into  the  water. 
“ A large  whale,”  says  our  author, 
“ harpooned  from  a boat  belonging 
to  the  same  ship  (the  Resolution 
of  Whitby),  became  the  subject  of 
a general  chase  on  the  23d  of  June, 
1S09.  Being  myself  in  the  first  boat 
which  approached  the  fish,  1 struck 
my  harpoon  at  arm's  length,  hr 
which  we  fortunately  evaded  a blow 
that  appeared  to  be  aimed  at  the 
boat.  Another  boat  then  advanced, 
and  another  batpoon  was  struck  ; 
but  not  with  the  same  result ; for 
the  stroke  was  immediately  re- 
turned by  a tremendous  blow  from 
the  fish’s  tail.  The  boat  was  sunk 
by  the  shock,  and  at  the  same  time 
whirled  round  with  such  velocity, 
that  the  boat-steerer  was  precipi- 
tated into  the  water,  on  the  side 
nest  to  the  fish,  and  was  accident- 
ally carried  down  to  a considerable 
depth  by  its  tail.  After  a minute 
or  so  he  arose  to  the  surface  of  the 
water,  and  was  taken  up  along 
with  his  companions  into  my  boat. 
A similar  attack  was  made  on  the 
nest  boat  which  came  up  ; but  the 
harpooner  being  warned  of  the 
prior  conduct  of  the  fish,  used 
such  precautions,  that  the  blow, 
though  equal  iu  strength,  took 
effect  only  in  an  inferior  degree. 
The  boat  was  slightly  stove.  The 
activity  and  skill  of  the  lancers 
soon  overcame  this  designing 
whale,  accomplished  its  capture, 


ture,  we  must  be  contented 
vcith  observing,  that  several 
parts  of  this  animal,  and  all 
but  the  intestines  and  the 

and  added  its  produce  to  the  cargo 
of  the  ship.” 

Such  intentional  mischief.  Cap- 
tain Scoresby  remarks,  on  the  part 
of  a whale,  as  seems  to  have  been 
displayed  in  this  instance,  is  not  fre- 
quent. It  is  probable,  indeed,  that 
nothing  properly  deserving  the 
name  of  an  intention  to  inflict  in- 
jury' can  justly  be  attributed  to 
the  animal  in  any  circumstances  ; 
these  violent  movements  are  mere- 
ly the  convulsions  either  of  agony, 
or  of  trepidation  and  intense  fear. 
With  all  its  enormous  physical 
strength  the  whale  is  siugularly 
gentle  and  harmless  ; so  remark- 
ably so,  indeed,  that  it  has  been 
characterised  by  those  who  have 
had  the  best  opportunities  of  ob- 
serving it,  as  a stupid  animal.  It 
would  require  better  proof,  how- 
ever, we  think,  than  the  mere  ab- 
sence of  ferocity  to  make  out  this 
conclusion.  There  are  some  cir- 
cumstances which  would  rather 
seem  to  show  that  the  creature  is 

fossessed  of  considerable  sagacity'. 

t exhibits  the  usual  instinctive 
sense  of  danger  when  it  perceives 
the  approach  of  its  natural  enemy, 
man  ; and,  both  before  and  after 
it  has  been  struck  with  the  har- 
poon, it  most  commonly  adopts 
the  very  best  expedients  open  to  it 
to  give  itself  a chance  of  escape. 
If  a field  of  ice  be  near,  for  in- 
stance, it  makes  for  the  water 
under  it,  whither  it  cannot  he  fol- 
lowed by  the  boat ; and  even  when 
it  tries  to  release  itself  merely  by 
a precipitate  plunge  downwards 
into  the  sea,  it  would  be  difficult 
to  say  how  it  could  act  more  wisely, 
with  a view  to  snap  the  line  to 
which  it  has  got  attached.  If  the 
effort  were  not  met  on  the  part 
of  the  crew  in  the  boat  with  the 
most  energetic  application  of  those 
various  resources  of  art,  dexterity, 
and  decision  which  are  peculiarly' 
at  the  command  of  man,  it  would 
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bones,  are  turned  to  a very 
good  account ; not  only  the 
oil,  but  the  greaves  from 

probably  be  in  every  case  success- 
Jul.  If  it  be  the  fact,  also,  as  is 
asserted,  that  the  whales  of  the 
north  seas  have  abandoned  certain 
parts  of  their  original  domain, 
which  are  more  accessible  to  the 
fishing-vessels,  and  retired  to  other 
situations  which  are  more  difficult 
of  approach  ; this  would  seem  to 
imply,  not  only  something  of  re- 
flexion and  contrivance  in  indivi- 
duals, but  almost  the  possession  of 
a power  in  the  species  to  transmit 
the  results  of  experience  from  one 
generation  to  another.  But  be 
this  as  it  may,  if  the  whale  should 
not  be  allowed  to  be  a very  intel- 
lectual animal,  its  affections,  at 
least,  towards  its  owu  kind,  ap- 
pear to  be  deep-seated  and  strong. 
The  fishers,  indeed,  are  in  the  ha- 
bit of  taking  advantage  of  the  love 
of  the  old  whale  for  its  offspring, 
to  entice  it  into  their  snares  ; and 
the  artifice  often  succeeds  when 
probably  no  other  would.  The 
cub,  though  of  little  value  in  it- 
self, is  struck,  to  induce  the  mo- 
ther to  come  to  its  assistance.  “ In 
this  case,”  says  Captain  Scoresby, 
“ she  joins  it  at  the  surface  of  the 
water,  whenever  it  has  occasion 
to  rise  for  respiration  ; encourages 
it  to  swim  off;  assists  its  flight, 
by  taking  it  under  her  fin  ; and 
seldom  deserts  it  while  life  remains. 
She  is  then  dangerous  to  approach, 
but  affords  frequent  opportunities 
for  attack.  She  loses  all  regard  for 
her  own  safety,  in  anxiety  for  the 
preservation  of  her  young, — dashes 
through  the  midst  of  her  enemies, 
— despises  the  danger  that  threatens 
her, — and  even  voluntarily  remains 
with  her  offspring,  after  various 
attacks  on  herself  from  the  har- 

? ioous  of  the  fishers.  In  June 
811,  one  of  my  liarpooners  struck 
a sucker,  with  the  hope  of  its  lead- 
ing to  the  capture  of  the  mother. 
Presently  she  arose  close  by  the 
* fast-boat,’  and  seizing  the  young 
one,  dragged  about  an  hundred  fa- 


which  it  is  separated.  The 
barbs  also  were  an  article  of 
great  profit;  but  have  sunk 

thorns  of  line  out  of  the  boat  with 
remarkable  force  and  velocity. 
Again  she  arose  to  the  surface ; 
darted  furiously  to  and  fro  ; fre- 
quently stopped  short,  or  suddenly 
changed  her  direction,  and  gave 
ever3’  possible  iutimation  of  ex- 
treme agony.  For  a length  of  time 
she  continued  thus  to  act,  though 
closely  pursued  by  the  boats  ; and, 
inspired  with  courage  and  resolu- 
tion by  her  concern  for  her  off 
spring,  seemed  regardless  of  the 
danger  which  surrounded  her.  At 
length,  one  of  the  boats  approach- 
ed so  near,  that  a harpoon  was 
hove  at  her.  It  hit,  but  did  not 
attach  itself.  A second  harpoon 
was  struck  ; this  also  failed  to  pe- 
netrate : but  a third  was  more 
effectual,  and  held.  Still  she  did 
not  attempt  to  escape,  but  allowed 
other  boats  to  approach  ; so  that, 
in  a few  minutes,  three  more  har- 
poons were  fastened  ; and,  in  the 
course  of  an  hour  afterwards,  she 
was  killed.” 

In  some  instances,  the  boat,  in- 
stead of  being  struck  into  the 
water,  has  met  with  the  equally 
alarming  fate  of  being  projected 
by  a stroke  of  the  powerful  ani- 
mal’s head  or  tail  into  the  air. 
The  following  remarkable  instance 
of  this  is  given  by  Captain  Scores- 
by 

“ Captain  Lyons,  of  the  Raith 
of  Leith,”  says  our  author,  “ while 
prosecuting  the  whale  fishery  on 
the  Labrador  coast,  in  the  season 
of  1802,  discovered  a large  whale 
at  a short  distance  from  the  ship. 
Four  boats  were  despatched  in 
pursuit,  and  two  of  them  succeed- 
ed in  approaching  it  so  closely  to- 
gether, that  two  harpoons  were 
struck  at  the  same  moment.  The 
fish  descended  a few  fathoms  in 
the  direction  of  another  of  the 
boats,  which  was  on  the  advance, 
rose  accidentally  beneath  it,  struck 
it  with  its  head,  and  threw  the 
boat,  men,  and  apparatus  about 
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in  their  price,  since  women 
no  longer  use  them  to  swell  out 
their  petticoats  with  whale- 
bone. The  flesh  of  this  ani- 
mal is  also  a dainty  to  some 
nations,  and  even  the  French 
seamen  are  now  and  then 
found  to  dress  and  use  it  as 
their  ordinary  diet  at  sea.  It 
is  said,  by  the  English  and 
Dutch  sailors,  to  be  hard  and 
ill-tasted;  but  the  French  as- 
sert the  contrary ; and  the 
savages  of  Greenland,  as  well 
as  those  near  the  south  pole, 
are  fond  of  it  to  distraction. 
They  eat  the  flesh,  and  drink 
the  oil,  which  is  a first-rate 
delicacy.  The  finding  a dead 
whale  is  an  adventure  con- 
sidered among  the  fortunate 
circumstances  of  their  wretch- 


ed lives.  They  make  their  a- 
bode  beside  it ; and  seldom  re- 
move till  they  have  left  no- 
thing bat  the  bones. 

Jacobson,  whom  we  quoted 
before  in  the  History  of  Birds, 
where  he  described  his  coun- 
trymen of  the  island  of  Feroe 
as  living  a part  of  the  year 
upon  salted  gulls,  tells  us 
also,  that  they  are  very  fond  of 
salted  whale’s  flesh.  The  fat 
of  the  head  they  season  with 
bay  salt,  and  then  hang  it  up 
to  dry  in  the  chimney.  He 
thinks  it  tastes  as  well  as  fat 
bacon  ; and  the  lean,  which 
they  boil,  is,  in  his  opinion, 
not  inferior  to  beef.  I fancy 
poor  Jacobson  would  make 
but  an  indifferent  taster  at 
one  of  our  city  feasts  ! 


CHAP.  IV. 

DESCRIPTION  OP  THE  NARWHAL. 


From  whales  that  entirely 
want  teeth,  we  come  to  such 
as  have  them  in  the  upper 
jaw  only ; and  in  this  class  is 
found  but  one,  the  Narwhal, 
or  Sea-unicorn.  This  fish  is 
not  so  large  as  the  whale,  not 
being  above  sixty  feet  long. 


fifteen  feet  into  the  air.  It  was 
inverted  by  the  stroke,  and  fell  into 
the  water  with  its  keel  upwards. 
All  the  people  were  picked  up  alive 
by  the  fourth  boat,  which  was  just 


Its  body  is  slenderer  than  that 
of  the  whale,  and  its  fat  not 
in  so  great  abundance.  But 
this  great  animal  is  suffi- 
ciently distinguished  from  all 
others  of  the  deep  by  its  tooth 
or  teeth,  which  stand  point- 
ing directly  forward  from  the 


at  hand,  excepting  one  man,  who, 
having  got  entangled  in  the  boat, 
fell  beneath  it,  and  was  unfortu 
uately  drowned.  The  fish  was 
afterwards  killed.” — En. 
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upper  jaw,  and  are  from  nine 
to  fourteen  feet  long.  In  all 
the  variety  of  weapons  with 
which  nature  has  armed  her 
various  tribes,  there  is  not 
one.  so  large  or  so  formidable 
as  this.  This  terrible  weapon 
is  generally  found  single,  and 
some  are  of  opinion  that  the 
animal  is  furnished  but  with 
one  by  nature;  but  there  is 
at  present  the  skull  of  a nar- 
whal at  the  Stadthouse  at 
Amsterdam,  with  two  teeth ; 
which  plainly  proves  that  in 
some  animals,  at  least,  this 
instrument  is  double.  It  is 
even  a doubt  whether  it  may 
not  be  so  in  all ; and  that  the 
narwhal’s  wanting  a tooth  is 
only  an  accident  which  it  has 
met  with  in  the  encounters  it 
is  obliged  daily  to  be  engaged 
in.  Yet  it  must  be  owned,  of 
those  that  are  taken  only  with 
one  tooth,  there  seems  no 
socket,  nor  no  remains  of  any 
other  upon  the  opposite  side 
of  the  jaw,  but  all  is  plain 
and  even.  However  this  be, 
the  tooth,  or  as  some  are 
pleased  to  call  it,  the  horn  of 
the  narwhal,  is  the  most  ter- 
rible of  all  natural  instru- 
ments of  destruction.  It  is 
as  strait  as  an  arrow,  about 
the  thickness  of  the  small  of 
a man’s  leg,  wreathed  in  the 
manner  we  sometimes  see 
twisted  bars  of  iron  ; it  tapers 
to  a sharp  point ; and  is  whiter, 


heavier,  and  harder,  than 
ivory.  It  is  generally  seen  to 
spring  from  the  left  side  of 
the  head,  directly  forward  in 
a strait  line  with  the  body; 
and  its  root  enters  into  the 
socket  above  a foot  and  a 
half.  In  a skull  to  be  seen 
at  Hamburgh  there  are  two 
teeth,  which  are  each  above 
seven  feet  long,  and  are  eight 
inches  in  circumference. — 
When  the  animal,  possessed 
of  these  formidable  weapons, 
is  urged  to  employ  them,  it 
drives  directly  forward  against 
the  enemy  with  its  teeth,  that, 
like  protended  spears,  pierce 
whatever  stands  before  them. 

The  extreme  length  of  these 
instruments  has  induced  some 
to  consider  them  rather  as 
horns  than  teeth ; but  they, 
in  every  respect,  resemble  the 
tusks  of  the  boar  and  the  ele- 
phant. They  grow,  as  in 
them,  from  sockets  in  the 
upper  jaw ; they  have  the  so- 
lidity of  the  hardest  bone,  and 
far  surpass  ivory  in  all  its 
qualities.  The  same  error  has 
led  others  to  suppose,  that,  as 
among  quadrupeds,  the  fe- 
male was  often  found  without 
horns,  so  these  instruments  of 
defence  were  only  to  be  found 
in  the  male : but  this  has 
been  more  than  once  refuted 
by  actual  experience ; both 
sexes  are  found  armed  in  this 
manner;  the  horn  is  some- 
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times  found  wreathed,  and 
sometimes  smooth;  sometimes 
a little  bent,  and  sometimes 
strait;  but  always  strong,  deep- 
ly fixed,  and  sharply  pointed. 

Yet,  notwithstanding  all 
these  appointments  for  com- 
bat, these  long  and  pointed 
tusks,  amazing  strength,  and 
unmatchable  celerity,  the  nar- 
whal is  one  of  the  most  harm- 
less and  peaceful  inhabitants 
of  the  ocean.  It  is  seen  con- 
stantly and  inoffensively  sport- 
ing among  the  other  great 
monsters  of  the  deep,  no  way 
attempting  to  injure  them, 
but  pleased  in  their  company. 
The  Greenlanders  call  the  nar- 
whal the  forerunner  of  the 
whale ; for,  wherever  it  is 
seen,  the  whale  is  shortly  af- 
ter sure  to  follow.  This  may 
arise  as  well  from  the  natural 
passion  for  society  in  these 
animals,  as  from  both  living 
upon  the  same  food,  which 
are  the  insects  described  in 
the  preceding  chapter.  These 
powerful  fishes  make  war  up- 
on no  other  living  creature  ; 
and,  though  furnished  with 
instruments  to  spread  general 
destruction,  are  as  innocent 
and  as  peaceful  as  a drove  of 
oxen.  Nay,  so  regardless  are 
they  of  their  own  weapons, 
and  so  utterly  unmindful  to 
keep  them  in  repair  for  en- 
gagement, that  they  are  con- 
stantly seen  covered  over  with 


weeds,  slough,  and  all  the 
filth  of  the  sea ; they  seem 
rather  considered  as  an  im- 
pediment than  a defence. 

The  manners  and  appetites 
both  of  the  narwhal  and  the 
great  whale  are  entirely  si- 
milar ; they  both  alike  want 
teeth  for  chewing,  and  are 
obliged  to  live  upon  insects ; 
they  both  are  peaceable  and 
harmless,  and  always  rather 
fly  than  sees:  the  combat. 
The  narwhal,  however,  has  a 
much  narrower  gape  than  the 
great  whale,  and,  therefore, 
does  not  want  the  use  of  barbs 
to  keep  in  its  food  when  once 
sucked  into  the  mouth.  It  is 
also  much  swifter,  and  would 
never  be  taken  by  the  fisher- 
men but  for  those  very  tusks 
which  at  first  appear  to  be  its 
principal  defence.  These  ani- 
mals, as  was  said,  being  fond 
of  living  together,  are  always 
seen  in  herds  of  several  at  a 
time  ; and,  whenever  they  are 
attacked,  they  crowd  together 
in  such  a manner,  that  they 
are  mutually  embarrassed  by 
their  tusks.  By  these  they 
are  often  locked  together,  and 
are  prevented  from  sinking  to 
the  bottom.  It  seldoms  hap- 
pens, therefore,  but  the  fisher- 
men make  sure  of  one  or  two 
of  the  hindmost,  which  very 
well  reward  their  trouble.* 

* Tbe  blubber  of  the  narwhal 
produces  very  fine  oil ; but  it  is 
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It  is  from  the  extraordinary 
circumstance  of  the  teeth, 
therefore,  that  this  fish  de- 
mands a distinct  history ; and 
such  has  been  the  curiosity  of 
mankind,  and  their  desire  to 
procure  them,  that  a century 
ago  they  were  considered  as 
the  greatest  rarity  in  the 
world.  At  that  time  the  art 
of  catching  whales  was  not 
known ; and  mankind  saw 
few,  except  such  as  were 
stranded  on  the  coasts  by  ac- 
cident. The  tooth  of  the  nar- 
whal, therefore,  was  ascribed 
to  a very  different  animal 
from  that  which  really  bore 
it.  Among  other  fossil  sub- 
stances, they  were  sometimes 
dug  up ; and  the  narwhal  be- 
ing utterly  unknown,  natural- 
ists soon  found  a terrestrial 


owner.  They  were  thought 
to  be  the  horns  of  unicorns, 
an  animal  described  by  Pliny 
as  resembling  a horse,  and 
with  one  strait  horn  dart- 
ing forward  from  the  middle 
of  its  forehead.  These  teeth 
were,  therefore,  considered  as 
a strong  testimony  in  favour 
of  that  historian’s  veracity, 
and  were  shown  among  the 
most  precious  remains  of  an- 
tiquity. Even  for  some  time 
after  the  narwhal  was  known, 
the  deceit  was  continued,  as 
those  who  were  possessed  of 
a tooth  sold  it  to  great  advan- 
tage. But  at  present  they  are 
too  well  known  to  deceive  any, 
and  are  only  shown  for  what 
they  really  are ; their  curiosity 
increasing  in  proportion  to 
their  weight  and  size. 


CHAP.  V. 

OF  THE  CACHALOT,  ANH  ITS  VARIETIES. 


The  Cachalot  which  has  ge- 
nerally gone  under  the  name 
of  the  spermaceti-whale,  till 
Mr.  Pennant  very  properly 
made  the  distinction,  by  bor- 
rowing its  name  from  the 
French,  has  several  teeth  in 
the  under  jaw,  but  none  in 

chiefly  hunted  for  its  tusk,  which 
forms  ivory  of  a quality  superior 
to  that  of  the  elephant. — Ed, 


the  upper.  As  there  are  no 
less  than  seven  distinctions 
among  whales,  so  also  there 
are  the  same  number  of  dis- 
tinctions in  the  tribe  we  are 
describing.  The  cachalot  with 
two  fins  and  a black  back  ; 
the  cachalot  with  two  fins 
and  a whitish  back  ; that  with 
a spout  in  the  neck ; that 
with  a spout  in  the  snout; 
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that  with  three  fins  and  sharp- 
pointed  teeth  ; that  with  three 
fins  and  sharp-edged  teeth ; 
and,  lastly,  the  cachalot,  with 
three  fins  and  flatted  teeth. 

This  tribe  is  not  of  such 
enormous  size  as  the  whale, 
properly  so  called,  not  being 
above  sixty  feet  long,  and  six- 
teen feet  high.  In  conse- 
quence of  their  being  more 
slender,  they  are  much  more 
active  than  the  common 
whale ; they  remain  a longer 
time  at  the  bottom,  and  af- 
ford a smaller  quantity  of  oil. 
As  in  the  common  whale,  the 
head  was  seen  to  make  a third 
part  of  its  bulk,  so  in  this 
species  the  head  is  so  large  as 
to  make  one-half  of  the  whole. 
The  tongue  of  this  animal  is 
small,  but  the  throat  is  very 
formidable  ; and  with  very 
great  ease  it  could  swallow  an 
ox.  In  the  stomach  of  the 
whale  scarcely  any  thing  is  to 
be  found ; but  in  that  of  the 
cachalot  there  are  loads  of 
fish  of  different  kinds;  some 
whole,  some  half  digested, 
some  small,  and  others  eight 
or  nine  feet  long.  The  cacha- 
lot is,  therefore,  as  destruc- 
tive among  lesser  fishes,  as 
the  whale  is  harmless ; and 
can  at  one  gulp  swallow  a 
shoal  of  fishes  down  its  enor- 
mous gullet. — Linnaeus  tells 
us  that  this  fish  pursues  and 
terrifies  the  dolphins  and  por- 


poises so  much,  as  often  to 
drive  them  on  shore. 

But,  how  formidable  soever 
this  fish  may  be  to  its  fellows 
of  the  deep,  it  is  by  far  the 
most  valuable,  and  the  most 
sought  after  by  man,  as  it 
contains  two  very  precious 
drugs,  spermaceti  and  amber- 
gris. The  use  of  these,  either 
for  the  purposes  of  luxury  or 
medicine,  is  so  universal,  that 
the  capture  of  this  animal, 
that  alone  supplies  them,  turns 
out  to  very  great  advantage, 
particularly  since  the  art  lias 
been  found  out  of  convert- 
ing all  the  oil  of  this  ani- 
mal, as  well  as  the  brain, 
into  that  substance  called  sper- 
maceti. 

This  substance,  as  it  is  na- 
turally formed,  is  found  in 
the  head  of  the  animal,  and  is 
no  other  than  the  brain.  The 
outward  skin  of  the  head  be- 
ing taken  off,  a covering  of 
fat  offers  about  three  inches 
thick ; and  under  that,  in- 
stead of  a bony  skull,  the 
animal  has  only  another  thick 
skin  that  serves  for  a covering 
and  defence  of  the  brain.  The 
first  cavity  or  chamber  of  the 
brain,  is  filled  with  that  sper- 
maceti which  is  supposed  of 
the  greatest  purity  and  high- 
est value.  From  this  cavity 
there  is  generally  drawn  about 
seven  barrels  of  the  clearest 
spermaceti,  that,  thrown  upon 
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water,  coagulates  like  cheese. 
Below  this  there  is  another 
chamber  just  over  the  gullet, 
which  is  about  seven  feet  high ; 
and  this  also  contains  the 
drug,  but  of  less  value.  It  is 
distributed  in  this  cavity  like 
honey  in  a hive,  in  small  cells, 
separated  from  each  other  by 
a membrane  like  the  inner 
skin  of  an  egg.  In  propor- 
tion as  the  oily  substance  is 
drawn  away  from  this  part,  it 
fills  anew  from  every  part  of 
the  body ; and  from  this  is 
generally  obtained  about  nine 
barrels  of  oil.  Besides  this, 
the  spinal-marrow,  which  is 
as  thick  as  a man’s  thigh,  and 
reaches  all  along  the  back- 
bone to  the  tail,  where  it  is 
not  thicker  than  one’s  finger, 
affords  no  inconsiderable  quan- 
tity. 

This  substance,  which  is 
used  in  the  composition  of 
many  medicines,  rather  to  give 
them  consistence  than  effi- 
cacy, was  at  first  sold  at  a 
very  high  price,  both  from  the 
many  virtues  ascribed  to  it, 
and  the  small  quantity  that 
the  cachalot  was  capable  of 
supplying  : at  present,  the 
price  is  greatly  fallen ; first, 
because  its  efficacy  in  medi- 
cine is  found  to  be  very  small : 
and  again,  because  the  whole 
oil  of  the  fish  is  easily  con- 
vertible into  spermaceti.  This 
is  performed  bv  boiling  it  with 


a ley  of  potash,  and  harden- 
ing it  in  the  manner  of  soap. 
Candles  are  now  .made  of  it, 
which  are  substituted  for  wax, 
and  sold  much  cheaper;  so 
that  we  need  not  fear  having 
our  spermaceti  adulterated  in 
the  manner  some  medical 
books  caution  us  to  beware 
of;  for  they  carefully  guard 
us  against  having  our  sper- 
maceti adulterated  with  vir- 
gin wax. 

As  to  the  ambergris,  which 
is  sometimes  found  in  this 
whale,*  it  was  long  consider- 
ed as  a substance  found 
floating  on  the  surface  of  the 
sea;  but  time,  that  reveals 
the  secrets  of  the  mercenary, 
has  discovered  that  it  chiefly 
belongs  to  this  animal.  The 
name,  which  has  been  im- 
properly given  to  the  former 
substance,  seems  more  justly 
to  belong  to  this ; for  the  am- 
bergris is  found  in  the  place 
where  the  seminal  vessels  are 
usually  situated  in  other  ani- 
mals. It  is  found  in  a bag 
of  three  or  four  feet  long, 
in  round  lumps  from  one  to 
twenty  pounds  weight,  float- 
ing in  a fluid  rather  thinner 
than  oil,  and  of  a yellowish 
colour.  There  are  never  seen 


* This  perfume  occurs  in  large 
masses  among  the  intestines,  and 

I is  now  regarded  as  nothing  more 
than  the  excrement  of  the  animal. 
—Ed. 
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more  than  four  at  a time  in 
one  of  these  bags;  and  that 
which  weighed  twenty  pounds, 
and  which  was  the  largest 
ever  seen,  was  found  single. 
These  balls  of  ambergris  are 
not  found  in  all  fishes  of  this 


kind,  but  chiefly  in  the  oldest 
and  strongest.  The  uses  of 
this  medicine  for  the  purposes 
of  luxury,  and  as  a perfume, 
are  well  known ; though  up- 
on some  subjects  ignorance  is 
preferable  to  information. 


CHAP.  VI. 

OF  THE  DOLPHIN,  THE  GRAMPUS,  AND  THE  PORPOISE, 
WITH  THEIR  VARIETIES. 


All  these  fish  have  teeth 
both  in  the  upper  and  the 
lower  jaw,  and  are  much  less 
than  the  whale.  The  Gram- 
pus, which  is  the  largest, 
never  exceeds  twenty  feet. 
It  may  also  be  distinguished 
by  the  flatness  of  its  head, 
which  resembles  a boat  turn- 
ed upside  down.*  The  Por- 
poise resembles  the  grampus 
in  most  things  except  the 
snout,  which  is  not  above 
eight  feet  long  ; its  snout 
also  more  resembles  that  of  a 
hog.  The  Dolphin  has  a strong 
resemblance  to  the  porpoise, 
except  that  its  snout  is  longer, 


* The  Gladiator  or  Sea-sword , a 
name  which  it  received  from  the 
remarkable  length  and  firmness 
of  the  dorsal  fin,  is  frequently 
confounded  with  the  grampus, 


and  more  pointed.  They  have 
all  fins  on  the  back  ; they  all 
have  heads  very  large,  like 
the  rest  of  the  whale  kind ; 
and  resemble  each  other  in 
their  appetites,  their  manners, 
and  conformations  ; being  e- 
qually  voracious,  active,  and 
roving. 

The  great  agility  of  these 
animals  prevents  their  often 
being  taken.  They  seldom  re- 
main a moment  above  water ; 
sometimes,  indeed,  their  too 
eager  pursuits  expose  them  to 
danger;  and  a shoal  of  her- 
rings often  allures  them  out 
of  their  depth.  In  such  a case. 


from  which  it  also  differs  in  hav- 
ing an  equal  prolongation  of  both 
the  upper  and  lower  jaw.  This 
fish  is  a formidable  enemy  to  the 
Greenland  whale. — Ed. 
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the  hungry  animal  continues 
to  flounder  in  the  shallows 
till  knocked  on  the  head,  or 
till  the  returning  tide  season- 
ably comes  to  its  relief.  But 
all  this  tribe,  and  the  dolphin 
in  particular,  are  not  less 
swift  than  destructive.  No 
fish  could  escape  them,  but 
from  the  awkward  position  of 
the  mouth,  which  is  placed  in 
a manner  under  the  head  : 
yet,  even  with  these  disad- 
vantages, their  depredations 
are  so  great,  that  they  have 
been  justly  styled  the  plun- 
derers of  the  deep. 

What  could  induce  the  an- 
cients to  a predilection  in 
favour  of  these  animals,  par- 
ticularly the  dolphin,  it  is  not 
easy  to  account  for.  Histo- 
rians and  philosophers  seem 
to  have  contended  who  should 
invent  the  greatest  number  of 
fables  concerning  them.  The 
dolphin  was  celebrated  in  the 
earliest  time  for  its  fondness 
to  the  human  race,  and  was 
distinguished  by  the  epithets 
of  the  boy-loving  and  philan- 
thropist. Scarcely  an  acci- 
dent could  happen  at  sea,  but 
the  dolphin  offered  himself 
to  convey  the  unfortunate  to 
shore.  The  musician  flung 
into  the  sea  by  pirates,  the 
boy  taking  an  airing  in  the 
midst  of  the  sea,  and  return- 
ing again  in  safety,  were 
obliged  to  the  dolphin  for  its 


services.  It  is  not  easy,  I say, 
to  assign  a cause  why  the  an- 
cients should  thus  have  in- 
vented so  many  fables  in  their 
favour.  The  figure  of  these  ani- 
mals is  far  from  prejudicing 
us  in  their  interest ; their  ex- 
treme rapacity  tends  still  less 
to  endear  them ; I know  no- 
thing that  can  reconcile  them 
to  man  and  excite  his  preju- 
dices, except  that  when  taken 
they  sometimes  have  a plain- 
tive moan,  with  which  they 
continue  to  express  their  pain 
till  they  expire.  This,  at  first, 
might  have  excited  human 
pity ; and  that  might  have 
produced  affection.  At  pre- 
sent, these  fishes  are  regarded 
even  by  the  vulgar  in  a very 
different  light ; their  appear- 
ance is  far  from  being  es- 
teemed a favourable  omen  by 
the  seamen;  and  from  their 
boundings,  springs,  and  frolics 
in  the  water,  experience  has 
taught  the  mariners  to  pre- 
pare for  a storm. 

But  it  is  not  to  one  circum- 
stance only  that  the  ancients 
have  confined  their  fabulous 
reports  concerning  these  ani- 
mals; as  from  their  leaps  out 
of  their  element,  they  assume 
a temporary  curvature,  which 
is  by  no  means  their  natural 
figure  in  the  water,  the  old 
painters  and  sculptors  have 
universally  drawn  them  wrong. 
A dolphin  is  scarcely  ever  ex- 
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hibited  by  the  ancients  in  a 
strait  shape,  but  curved,  in 
the  position  which  they  some- 
times appear  in  when  exert- 
ing their  force ; and  the  poets 
too  have  adopted  the  general 
error.  Even  Pliny,  the  best 
naturalist,  has  asserted,  that 
they  instantly  die  when  taken 
out  of  the  water ; but  Ronde- 
let,  on  the  contrary,  assures 
us  that  he  has  seen  a dolphin 
carried  alive  from  Montpelier 
to  Lyons. 

The  moderns  have  more 
just  notions  of  these  animals ; 
and  have  got  over  the  many 
fables,  which  every  day’s  ex- 
perience contradicts.  Indeed 
their  numbers  are  so  great, 
and,  though  shy,  they  are  so 
often  taken,  that  such  pecu- 
liarities, if  they  were  possess- 
ed of  any,  would  have  been 
long  since  ascertained.  They 
are  found,  the  porpoise  espe- 
cially, in  such  vast  numbers, 
in  all  parts  of  the  sea  that 
surrounds  this  kingdom,  that 
they  are  sometimes  noxious 
to  seamen,  when  they  sail  in 
small  vessels.  In  some  places 
they  almost  darken  the  water 
as  they  rise  to  take  breath, 
and  particularly  before  bad 
weather  are  much  agitated, 
swimming  against  the  wind, 
and  tumbling  about  with  un- 
usual violence. 

Whether  these  motions  be 
the  gambols  of  pleasure  or  the 


agitations  of  terror,  is  not 
well  known.  It  is  most  pro- 
bable that  they  dread  those 
seasons  of  turbulence,  when 
the  lesser  fishes  shrink  to  the 
bottom,  and  their  prey  no 
longer  offers  in  such  abun- 
dance.* In  times  of  fairer 
weather  they  are  seen  herd- 
ing together,  and  pursuing 
shoals  of  various  fish  with 
great  impetuosity.  Their  me- 
thod of  hunting  their  game, 
if  it  may  be  so  called,  is  to 
follow  in  a pack,  and  thus 
give  each  other  mutual  assis- 
tance. At  that  season,  when 
the  mackarel,  the  herring, 
the  salmon,  and  other  fish  of 
passage,  begin  to  make  their 
appearance,  the  cetaceous 
tribes  are  seen  fierce  in  the 
pursuit  ; urging  their  prey 
from  one  creek  or  bay  to  an- 
other, deterring  them  from 
the  shallows,  driving  them 
towards  each  other’s  ambush, 
and  using  a greater  variety  of 
arts  than  hounds  are  seen  to 
exert  in  pursuing  the  hare. 
However,  the  porpoise  not 
only  seeks  for  prey  near  the 
surface,  but  often  descends 
to  the  bottom  in  search  of 
sand-eels,  and  sea-worms, 
which  it  roots  out  of  the  sand 

* On  such  occasions  it  is  said 
that  porpoises  dive  to  the  bottom, 
and  root  like  hogs,  among  the  sand 
for  whatever  prey  they  can  collect. 
Hence  their  Italian  name  of  porco 
marinot  or  sea-hog. — Ed. 
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with  its  nose,  in  the  manner 
hogs  harrow  up  the  fields  for 
food.  For  this  purpose,  the 
nose  projects  a little,  is  short- 
er and  stronger  than  that  of 
the  dolphin  ; and  the  neck  is 
furnished  with  very  strong 
muscles,  which  enable  it  the 
readier  to  turn  up  the  sand. 

But  it  sometimes  happens, 
that  the  impetuosity,  or  the 
hunger,  of  these  animals,  in 
their  usual  pursuits,  urges 
them  beyond  the  limits  of 
safety.  The  fishermen,  who 
extend  their  long  nets  for 
pilchards  on  the  coasts  of 
Cornwall,  have  sometimes  an 
unwelcome  capture  in  one  of 
these.  Their  feeble  nets, 
which  are  calculated  only  for 
taking  smaller  prey,  suffer  a 
universal  laceration  from  the 
efforts  of  this  strong  animal 
to  escape;  and  if  it  be  not 
knocked  on  the  head,  before 
it  has  had  time  to  flounder, 
the  nets  are  destroyed,  and 
the  fishery  interrupted.  There 
is  nothing,  therefore,  they  so 
much  dread  as  the  entangling 
a porpoise ; and  they  do  every 
thing  to  intimidate  the  ani- 
mal from  approaching. 

Indeed,  these  creatures  are 
so  violent  in  the  pursuit  of 
their  prey,  that  they  some- 
times follow  a shoal  of  small 
fishes  up  a fresh-water  river, 
from  whence  they  find  no 
small  difficulty  to  return.  We 


have  often  seen  them  taken 
in  the  Thames  at  London, 
both  above  the  bridges  and 
below  them.  It  is  curious 
enough  to  observe  with  what 
activity  they  avoid  their  pur- 
suers, and  what  little  time 
they  require  to  fetch  breath 
above  the  water.  The  man- 
ner of  killing  them  is  for  four 
or  five  boats  to  spread  over 
the  part  of  the  river  in  which 
they  are  seen,  and  with  fire- 
arms to  shoot  at  them  the 
instant  they  rise  above  the 
water.  The  fish  being  thus 
for  some  time  kept  in  agita- 
tion, requires  to  come  to  the 
surface  at  quicker  intervals, 
and  thus  affords  the  marks- 
men more  frequent  opportu- 
nities. 

When  the  porpoise  is  taken, 
it  becomes  no  inconsiderable 
capture,  as  it  yields  a very 
large  quantity  of  oil ; and  the 
lean  of  some,  particularly  if 
the  animal  be  young,  is  said 
to  be  as  well  tasted  as  veal.* 
The  inhabitants  of  Norway 
prepare,  from  the  eggs  found 
in  the  body  of  this  fish,  a 

* In  former  days,  the  flesh  of 
the  porpoise  was  highly  esteemed 
as  a delicacy  for  the  table,  and 
held  a place  at  public  feasts  ; in- 
deed, it  has  but  recently  fallen  in- 
to disrepute,  and  allowed  the  tur- 
tle to  usurp  its  gastronomic 
claims.  It  seems  incomprehensi- 
ble, however,  that  the  rank,  oily, 
fishy  flavour  of  this  animal  could 
enjoy  any  portion  of  real  prefer- 
ence.— Ed. 
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kind  of  caviar,  which  is  said 
to  be  a very  delicate  sauce, 
or  good  when  even  eaten  with 
bread.  There  is  a fishery  for 
porpoise  along  the  western 
isles  of  Scotland  during  the 
summer  season,  when  they 
I abound  on  that  shore ; and 
this  branch  of  industry  turns 
to  good  advantage. 

As  for  the  rest,  we  are  told 
that  these  animals  go  with 
young  ten  months ; that,  like 
the  whale,  they  seldom  bring 


forth  above  one  at  a time, 
and  that  in  the  midst  of  sum- 
mer ; that  they  live  to  a con- 
siderable age,  though  some 
say  not  above  twenty-five  or 
thirty  years ; and  they  sleep 
with  the  snout  above  water. 
They  seem  to  possess,  in  a 
degree  proportioned  to  their 
bulk,  the  manners  of  whales; 
and  the  history  of  one  species 
of  cetaceous  animals  will,  in 
a great  measure,  serve  for  all 
the  rest. 


BOOK  II. 

OF  CARTILAGINOUS  FISHES. 


CHAP.  I. 

OF  CARTILAGINOUS  FISHES  IN  GENERAL. 


We  have  seen  that  fishes  of 
the  cetaceous  kind  bear  a 
strong  resemblance  to  qua- 
drupeds in  their  conforma- 
tion ; those  of  the  cartilagi- 
nous kinds  are  one  remove 
separated  from  them ; they 
form  the  shade  that  com- 
pletes the  imperceptible  gra- 
dations of  nature. 

The  first  great  distinction 
they  exhibit  is,  in  having  car- 
tilages or  gristles  instead  of 
bones.  The  cetaceous  tribes 
have  their  bones  entirely  re- 
sembling those  of  quadru- 
peds, thick,  white,  and  filled 
with  marrow;  those  of  the 
spinous  kind,  on  the  contrary, 
have  small  slender  bones, 
with  points  resembling  thorns, 
and  generally  solid  through- 
out. Fishes  of  the  cartilagi- 
nous kinds  have  their  bones 
always  soft  and  yielding  ; and 
age,  that  hardens  the  bones 
of  other  animals,  rather  con- 


tributes still  more  to  soften 
theirs.  The  size  of  all  fishes 
increases  with  age ; but,  from  „ 
the  pliancy  of  the  bones  in 
this  tribe,  they  seem  to  have 
no  bounds  placed  to  their  di- 
mensions ; and  it  is  supposed 
that  they  grow  larger  every 
day  till  they  die. 

They  have  other  differences 
more  obviously  discernible. 
We  have  observed,  that  the 
cetaceous  tribes  had  lungs 
like  quadrupeds,  a heart  with 
its  partition  in  the  same  man- 
ner, and  an  apparatus  for 
hearing;  on  the  other  hand, 
we  mentioned  that  the  spi- 
nous kinds  had  no  organs  of 
hearing,  no  lungs  to  breathe 
through,  and  no  partition  in 
the  heart ; but  that  their  cold 
red  blood  was  circulated  by 
the  means  of  the  impulse 
made  upon  their  gills  by  the 
water.  Cartilaginous  fishes 
unite  both  these  systems  in 
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their  conformation ; like  the 
cetaceous  tribes,  they  have 
organs  of  hearing,  and  lungs ; 
like  the  spinous  kinds,  they 
have  gills,  and  a heart  with- 
out a partition.  Thus  pos- 
sessed of  a twofold  power 
of  breathing,  sometimes  by 
means  of  their  lungs,  some- 
times by  that  of  their  gills, 
they  seem  to  unite  all  the  ad- 
vantages of  which  their  situ- 
ation is  capable,  in  drawing 
from  both  elements  every  aid 
to  their  necessities  or  their 
enjoyments. 

This  double  capacity  of 
breathing  in  these  animals,  is 
one  of  the  most  remarkable 
features  in  the  history  of  na-« 
ture.  The  apertures  by  which 
they  breathe  are  somewhere 
placed  about  the  head  : either 
beneath,  as  in  flat  fish ; on 
the  sides,  as  in  sharks ; or  the 
top  of  the  head,  as  in  pipe- 
fish. To  these  apertures  are 
the  gills  affixed,  but  without 
any  bone  to  open  and  shut 
them,  as  in  spinous  fishes ; 
from  which,  by  this  mark, 
they  may  be  easily  distin- 
guished, though  otherwise 
very  much  alike  in  appear- 
ance. From  these  are  bend- 
ing cylindrical  ducts,  that 
run  to  the  lungs,  and  are  sup- 
posed to  convey  the  air,  that 
gives  the  organs  their  proper 
play.  The  heart,  however, 
has  but  one  valve;  so  that 


their  blood  wants  that  double 
circulation  which  obtains  in 
the  cetaceous  kinds  ; and  the 
lungs  seem  to  be  rather  as  an 
internal  assistant  to  the  gills, 
than  fitted  for  supplying  the- 
same  offices  as  in  quadrupeds, 
for  they  want  the  pulmonary 
vein  and  artery. 

From  this  structure,  how- 
ever, the  animal  is  enabled  to 
live  a longer  time  out  of  wa- 
ter than  those  whose  gills  are 
more  simple.  The  cartilagi- 
nous shark,  or  ray,  live  some 
hours  after  they  are  taken  ; 
while  the  spinous  herring  or 
mackarel  expire  a few  mi- 
nutes after  they  are  brought 
on  shore.  From  hence  this 
tribe  seems  possessed  of 
powers  that  other  fishes  are 
wholly  deprived  of ; they  can 
remain  continually  under  the 
water,  without  ever  taking 
breath ; while  they  can  ven- 
ture their  heads  above  the 
deep,  and  continue  for  hours 
out  of  their  native  element. 

We  observed,  in  a former 
chapter,  that  spinous  fishes 
have  not,  or  at  least  appear 
not  to  have,  externally  any 
instruments  of  generation.  It 
is  very  different  with  those  of 
the  cartilaginous  kind,  for  the 
male  always  has  these  instru- 
ments double.  The  fish  of 
this  tribe  are  not  unfrequently 
seen  to  copulate ; and  their 
manner  is  belly  to  belly,  such 
e 2 
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as  may  naturally  be  expected  f 
from  animals  whose  parts  of  s 
generation  are  placed  forward,  s 
They  in  general  choose  colder  t 
seasons  and  situations  than  s 
other  fish  for  propagating  t 
their  kind  ; and  many  of  them  i 
bring  forth  in  the  midst  of  1 
winter.  1 

The  same  duplicity  of  cha-  j 
racter  which  marks  their  ge-  1 
neral  conformation,  obtains  i 
also  with  regard  to  their  man-  ■ 
ner  of  bringing  forth.  Some  : 
bring  forth  their  young  alive ; 
and  some  bring  forth  eggs, 
which  are  afterwards  brought 
to  maturity.  In  all,  however, 
the  manner  of  gestation  is 
nearly  the  same ; for,  upon 
dissection,  it  is  ever  found, 
that  the  young,  while  in  the 
body,  continue  in  the  egg  till 
a very  little  time  before  they 
are  excluded  : these  eggs  they 
may  properly  be  said  to  hatch 
within  their  body ; and  as 
soon  as  their  young  quit  the 
shell,  they  begin  to  quit  the 
womb  also.  Unlike  to  qua- 
drupeds, or  the  cetaceous 
tribes,  that  quit  the  egg  state 
in  a few  days  after  their  first 
conception,  and  continue  in 
the  womb  several  months  af- 
ter, these  continue  in  the 
body  of  the  female,  in  their 
egg  state,  for  weeks  together ; 
and  the  eggs  are  found  linked 
together  by  a membrane,  from 
which,  when  the  foetus  gets 


free,  it  continues  but  a very 
short  time  till  it  delivers  it- 
self from  its  confinement  in 
the  womb.  The  eggs  them- 
selves consist  of  a white  and 
a yolk,  and  have  a substance 
instead  of  shell,  that  aptly 
may  be  compared  to  softened 
horn.  These,  as  I observed, 
are  sometimes  hatched  in  the 
womb,  as  in  the  shark  and 
ray  kinds  ; and  they  are  some- 
times excluded,  as  in  the  stur- 
geon, before  the  animal  comes 
to  its  time  of  disengaging. 
Thus  we  see  that  there  seems 
very  little  difference  between 
the  viviparous  and  the  ovi- 
parous kinds,  in  this  class  of 
fishes : the  one  hatch  their 
eggs  in  the  womb,  and  the 
young  continue  no  long  time 
there  ; the  others  exclude 
their  eggs  before  hatching, 
and  leave  it  to  time  and  acci- 
dent to  bring  their  young  to 
maturity. 

Such  are  the  peculiar  marks 
of  the  cartilaginous  class  of 
fishes,  of  which  there  are 
i many  kinds.  To  give  a dis- 
: tinct  description  of  every 
; fish  is  as  little  my  intention, 
i as  perhaps  it  is  the  wish  of 
■ the  reader  ; but  the  peculiari- 
i ties  of  each  kind  deserve  no- 
r tice,  and  the  most  striking  of 
; these  it  would  be  unpardon- 
1 able  to  omit. 

i Cartilaginous  fish  may  be 
s divided  first  into  those  of  the 
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shark  kind,  with  a body  grow- 
ing less  towards  the  tail,  a 
rough  skin,  with  the  mouth 
placed  far  beneath  the  end  of 
the  nose,  five  apertures  on 
the  sides  of  the  neck  for 
breathing,  and  the  upper  part 
of  the  tail  longer  than  the 
lower.  This  class  chiefly  com- 
prehends the  Great  White 
Shark,  the  Balance  Fish,  the 
Hound  Fish,  the  Monk  Fish, 
the  Dog  Fish,  the  Basking 
Shark,*  the  Zygsena,  the  Tope, 

* This,  though  a very  large  fish, 
possesses  none  of  the  voracity  and 
ferociousness  that  mark  the  gene- 
rality of  the  shark  tribe.  It  will 
frequently  lie  motionless  on  the 
surface  of  the  water,  generally  on 
its  belly,  but  sometimes  on  its 
back  ; and  it  seems  so  little  afraid 
of  mankind  as  often  to  suffer  itself 
to  be  patted  and  stroked.  Its  body 
is  slender,  and  from  three  to  twelve 
yards  in  length  ; of  a deep  lead 
colour  above,  and  white  below. 
The  liver  is  of  such  an  immense 
size  as  frequently  to  weigh  near  a 
thousand  pounds.  From  this  a 
great  quantity  of  good  oil  is  ex- 
tracted, which  renders  this  shark 
an  animal  of  considerable  impor- 
tance to  the  fishermen.  1 1 is  named 
from  a propensity  to  lie  and  bask 
on  the  surface  of  the  water  ; fre- 
quents our  seas  during  the  warm 
summer  months,  and  is  not  un- 
common on  the  Welch  and  Scot- 
tish coasts,  though  usually  after 
intervals  of  a certain  number  of 
years. 

The  Blue  shark,  which  is  so  de- 
nominated from  the  colour  of  its 
back,  wants  those  orifices  behind 
the  eyes  that  usually  distinguish 
the  genus.  When  the  head  is 
placed  downwards,  a large  white 
pouch  escapes  from  its  mouth, 
which  iElian  thought  to  be  an 
asylum  for  the  young  in  time  of 


the  Cat  Fish,  the  Blue  Shark, 
the  Sea  Fox,  the  Smooth 
Hound  Fish,  and  the  Por- 
beagle. These  are  all  of  the 
same  nature,  and  differ  more 
in  size,  than  in  figure  or  con- 
formation. 

The  next  division  is  that  of 
flat  fish  ; and  these  their 
broad,  flat,  thin  shape,  is  suf- 
ficiently capable  of  distin- 
guishing from  all  others  of 
this  kind.  They  may  be  easily 
distinguished  also  from  spi- 
nous flat  fish,  by  the  holes 
through  which  they  breathe, 
which  are  uncovered  by  a 
bone  ; and  which,  in  this 
kind,  are  five  on  each  side. 
In  this  tribe  we  may  place 
the  Torpedo,  the  Skate,  the 
Sharp-nosed  Ray,  the  Rough 
Ray,  the  Thornback,  and  the 
Fire  Flare. 

The  third  division  is  that 
of  the  slender  snake-shaped 
kind ; such  as  the  Lamprey, 
the  Pride,  and  the  Pipe-fish. 

The  fourth  division  is  that 
of  the  Sturgeon  and  its  va- 
riety, the  Ising-glass  Fish. 

The  last  division  may  com- 
prise fish  of  different  figures 
and  natures,  that  do  not  rank 
under  the  former  divisions. 
These  are  the  Sun  Fish,  the 


danger.  Its  species  are  about  thirty 
in  number,  of  which  those  that 
pursue  their  prey  in  concert  are 
called  sea-dogs,  hounds,  and  bea- 
gles.—Ed. 
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Tetroaon,  the  Lump  Fish,  the 
Sea  Snail,  the  Chimsera,  and 
the  Fishing  Frog.  Each  of 
these  has  somewhat  peculiar 
in  its  powers  or  its  forms,  that 


deserves  to  be  remarked.  The 
description  of  the  figures  of 
these  at  least  may  compen- 
sate for  our  general  ignorance 
of  the  rest  of  their  history. 


CHAP.  II. 

OF  CARTILAGINOUS-  FISHES,  OF  THE  SHARK  KIND. 


Of  all  the  inhabitants  of  the 
deep,  those  of  the  shark  kind 
are  the  fiercest  and  the  most 
voracious.  The  smallest  of 
this  tribe  is  not  less  dreaded 
by  greater  fish,  than  many 
that  to  appearance  seem  more 
powerful ; nor  do  any  of  them 
seem  fearful  of  attacking  ani- 
mals far  above  their  size : but 
the  Great  White  Shark,  which 
is  the  largest  of  the  kind, 
joins  to  the  most  amazing 
rapidity,  the  strongest  appe- 
tites for  mischief : as  he  ap- 
proaches nearly  in  size  to  the 
whale,  he  far  surpasses  him 
in  strength  and  celerity,  in 
the  formidable  arrangement 
of  his  teeth,  and  his  insatiable 
desire  of  plunder. 

The  White  Shark  is  some- 
times seen  to  rank  even  among 
whales  for  magnitude ; and  is 
found  from  twenty  to  thirty 
feet  along.  Some  assert  that 
they  have  seen  them  of  four 


thousand  pound  weight ; and 
we  are  told  particularly  of 
one  that  had  a human  corpse 
in  his  belly.  The  head  is 
large,  and  somewhat  flatted  ; 
the  snout  long,  and  the  eyes 
large.  The  mouth  is  enor- 
mously wide,  as  is  the  throat, 
and  capable  of  swallowing  a 
man  with  great  ease.  But  its 
furniture  of  teeth  is  still  more 
terrible ; of  these  there  are  six 
rows,  extremely  hard,  sharp- 
pointed,  and  of  a wedge-like 
figure.  It  is  asserted  that 
there  are  seventy-two  in  each 
jaw,  which  make  an  hundred 
and  forty-four  in  the  whole ; 
yet  others  think  that  their 
number  is  uncertain ; and  that 
in  proportion  as  the  animal 
grows  older,  these  terrible  in- 
struments of  destruction  are 
found  to  increase.  With  these 
the  jaws,  both  above  and  be- 
low, appear  planted  all  over  ; 
but  the  animal  has  a power 
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of  erecting  or  depressing  them 
at  pleasure.  When  the  shark 
is  at  rest,  they  lie  quite  flat  in 
his  mouth ; but  when  he  pre- 
pares to  seize  his  prey,  he 
erects  all  this  dreadful  appa- 
ratus, by  the  help  of  a set  of 
muscles  that  join  them  to  the 
jaw ; and  the  animal  he  seizes, 
dies,  pierced  with  a hundred 
wounds,  in  a moment. 

Nor  is  this  fish  less  terrible 
to  behold  as  to  the  rest  of 
his  form  : his  fins  are  larger 
in  proportion ; he  is  furnished 
with  great  goggle  eyes,  that 
he  turns  with  ease  on  every 
side,  so  as  to  see  his  prej  be- 
hind him  as  well  as  before ; 
and  his  whole  aspect  is  mark- 
ed with  a character  of  malig- 
nity : his  skin  also  is  rough, 
hard,  and  prickly ; being  that 
substance  which  covers  in- 
strument cases,  called  sha- 
green. 

As  the  shark  is  thus  for- 
midable in  his  appearance,  so 
is  he  also  dreadful  from  his 
courage  and  activity.  No 
fish  can  swim  so  fast  as  he ; 
none  so  constantly  employed 
in  swimming : he  outstrips 
the  swiftest  ships,  plays  round 
them,  darts  out  before  them, 
returns,  seems  to  gaze  at  the 
passengers,  and  all  the  while 
does  not  seem  to  exhibit  the 
smallest  symptom  of  an  effort 
to  proceed.  Such  amazing 
powers,  with  such  great  appe- 


tites for  destruction,  would 
quickly  unpeople  even  the 
ocean,  but  providentially,  the 
shark’s  upper  jaw  projects  so 
far  above  the  lower,  that  he 
is  obliged  to  turn  on  one  side, 
(not  on  his  back,  as  is  gene- 
rally supposed,)  to  seize  his 
prey.  As  this  takes  some 
small  time  to  perform,  the 
animal  pursued  seizes  that 
opportunity  to  make  its  es- 
cape. 

Still,  however,  the  depreda- 
tions he  commits  are  frequent 
and  formidable.  The  shark  is 
the  dread  of  sailors  in  all  hot 
climates ; where,  like  a greedy 
robber,  he  attends  the  ships, 
in  expectation  of  what  may 
drop  overboard.  A man  who 
unfortunately  falls  into  the 
sea  at  such  a time,  is  sure  to 
perish,  without  mercy.  A 
sailor  that  was  bathing  in  the 
Mediterranean,  near  Antibes, 
in  the  year  1744,  while  he  was 
swimming  about  fifty  yards 
from  the  ship,  perceived  a 
monstrous  fish  making  to- 
wards him,  and  surveying 
him  on  every  side,  as  fish  are 
often  seen  to  look  round  a 
bait.  The  poor  man,  struck 
with  terror  at  its  approach, 
cried  out  to  his  companions 
in  the  vessel  to  take  him  on 
board.  They  accordingly  threw 
him  a rope  with  the  utmost 
expedition,  and  were  drawing 
him  up  the  ship’s  side,  when 
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the  shark  darted  after  him 
from  the  deep,  and  snapped 
off  his  leg. 

Mr.  Pennant  tells  us,  that 
the  master  of  a Guinea-ship, 
finding  a rage  for  suicide 
prevail  among  his  slaves,  from 
a notion  the  unhappy  crea- 
tures had,  that  after  death 
they  should  be  restored  again 
to  their  families,  friends,  and 
country ; to  convince  them  at 
least  that  some  disgrace  should 
attend  them  here,  he  ordered 
one  of  their  dead  bodies  to  be 
tied  by  the  heels  to  a rope, 
and  so  let  down  into  the  sea ; 
and,  though  it  was  drawn  up 
again  with  great  swiftness, 
yet  in  that  short  space,  the 
sharks  had  bit  off  all  but  the 
feet.  Whether  this  story  is 
prior  to  an  accident  of  the 
same  kind,  which  happened 
ut  Belfast  in  Ireland,  about 
twenty  years  ago,  I will  not 
take  upon  me  to  determine ; 
but  certain  it  is,  there  are 
some  circpmstances  alike  in 
both,  though  more  terrible  in 
that  I am  going  to  relate.  A 
Guinea  captain  was,  by  stress 
of  weather,  driven  into  the 
harbour  of  Belfast,  with  a 
lading  of  very  sickly  slaves, 
who,  in  the  manner  above- 
mentioned,  took  every  oppor- 
tunity to  throw  themselves 
overboard  when  brought  up 
upon  the  deck,  as  usual,  for 
the  benefit  of  the  fresh  air. 


The  captain  perceiving,  a- 
mong  others,  a woman  slave 
attempting  to  drown  herself, 
pitched  upon  her  as  a proper 
example  to  the  rest.  As  he 
supposed  that  they  did  not 
know  the  terrors  attending 
death,  he  ordered  the  woman 
to  be  tied  with  a rope  under 
the  arm-pits,  and  so  let  her 
down  into  the  water.  When 
the  poor  creature  was  thus 
plunged  in,  and  about  half 
way  down,  she  was  heard  to 
give  a terrible  shriek,  which 
at  first  was  ascribed  to  her 
fears  of  drowning;  but  soon 
after,  the  water  appearing 
red  all  round  her,  she  was 
drawn  up,  and  it  was  found 
that  a shark,  which  had  fol- 
lowed the  ship,  had  bit  her 
off  from  the  middle. 

Such  is  the  frightful  rapa- 
city of  this  animal ; nothing 
that  has  life  is  rejected.  But 
it  seems  to  have  a peculiar 
enmity  to  man  : when  once 
it  has  tasted  human  flesh,  it 
never  desists  from  haunting 
those  places  where  it  expects 
the  return  of  its  prey.  It  is 
even  asserted,  that  along  the 
coasts  of  Africa,  where  these 
animals  are  found  in  great 
abundance,  numbers  of  the 
negroes,  who  are  obliged  to 
frequent  the  waters,  are  seiz- 
ed and  devoured  by  them 
every  year.  The  people  of 
these  coasts  are  firmly  of  opi- 
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nion,  that  the  shark  loves  the 
black  man’s  flesh  in  preference 
to  the  white,  and  that  when 
men  of  different  colours  are  in 
the  water  together,  it  always 
makes  choice  of  the  former. 

However  this  be,  men  of  all 
colours  are  equally  afraid  of 
this  animal,  and  have  contriv- 
ed different  methods  to  de- 
stroy him.  In  general,  they 
derive  their  success  from  the 
shark’s  own  rapacity.  The 
usual  method  of  our  sailors  to 
take  him,  is  by  baiting  a 
great  hook  with  a piece  of 
beef  or  pork,  which  is  thrown 
out  into  the  sea  by  a strong 
cord,  strengthened  near  the 
hook  with  an  iron  chain. 
Without  this  precaution,  the 
shark  would  quickly  bite  the 
cord  in  two,  and  thus  set 
himself  free.  It  is  no  unplea- 
sant amusement  to  observe 
this  voracious  animal  coming 
up  to  survey  the  bait,  parti- 
cularly when  not  pressed  by 
hunger.  He  approaches  it, 
examines  it,  swims  round  it, 
seems  for  a while  to  neglect 
it,  perhaps  apprehensive  of 
the  cord  and  chain ; he  quits 
it  for  a little;  but  his  appetite 
pressing,  he  returns  again ; 
appears  preparing  to  devour 
it,  but  quits  it  once  more. 
When  the  sailors  have  suffi- 
ciently diverted  themselves 
with  his  different  evolutions, 
they  then  make  a pretence, 


by  drawing  the  rope,  as  if  in- 
tending to  take  the  bait  a- 
way  : it  is  then  that  the  glut- 
ton’s hunger  excites  him ; he 
darts  at  the  bait,  and  swal- 
lows it,  hook  and  all.  Some- 
times, however,  he  does  not 
so  entirely  gorge  the  whole, 
but  that  he  once  more  gets 
free;  yet  even  then,  though 
wounded  and  bleeding  with 
the  hook,  he  will  again  pur- 
sue the  bait  until  he  is  taken. 
When  he  finds  the  hook  lodg- 
ed in  his  maw,  his  utmost 
efforts  are  then  excited,  but 
in  vain,  to  get  free ; he  tries 
with  his  teeth  to  cut  the  chain  ; 
he  pulls  with  all  his  force  to 
break  the  line ; he  almost 
seems  to  turn  his  stomach  in- 
side out,  to  disgorge  the  hook : 
in  this  manner  he  continues 
his  formidable  though  fruit- 
less efforts ; till,  quite  spent, 
he  suffers  his  head  to  be  drawn 
above  water,  and  the  sailors, 
confining  his  tail  by  a noose, 
in  this  manner  draw  him  on 
ship-board,  and  despatch  him. 
This  is  done  by  beating  him 
on  the  head  till  he  dies  ; yet 
even  that  is  not  effected  with- 
out difficulty  and  danger  ; the 
enormous  creature,  terrible 
even  in  the  agonies  of  death, 
still  struggles  with  his  destroy- 
ers ; nor  is  there  an  animal  in 
the  world  that  i*s  harder  to 
be  killed.  Even  when  cut  in 
pieces,  the  muscles  still  pre- 
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serve  their  motion,  and  vi- 
brate for  some  minutes  after 
being  separated  from  the  body. 
Another  method  of  taking 
them,  is  by  striking  a barbed 
instrument,  called  a fizgig,  in- 
to his  body,  as  he  brushes  a- 
long  by  the  side  of  the  ship. 
As  soon  as  he  is  taken  up,  to 
prevent  his  flouncing,  they 
cut  off  the  tail  with  an  axe, 
with  the  utmost  expedition. 

This  is  the  manner  in  which 
Europeans  destroy  the  shark  ; 
but  some  of  the  Negroes  along 
the  African  coast,  take  a bolder 
and  more  dangerous  method 
to  combat  their  terrible  ene- 
my. Armed  with  nothing 
more  than  a knife,  the  Negro 
plunges  into  the  water,  where 
he  sees  the  shark  watching 
for  his  prey,  and  boldly  swims 
forward  to  meet  him  : though 
the  great  animal  does  not 
come  to  provoke  the  combat, 
he  does  not  avoid  it,  and  suf- 
fers the  man  to  approach  him ; 
but  just  as  he  turns  upon  his 
side  to  seize  the  aggressor, 
the  Negro  watches  the  oppor- 
tunity, plunges  his  knife  into 
the  fish’s  belly,  and  pursues 
his  blows  with  such  success, 
that  he  lays  the  ravenous  ty- 
rant dead  at  the  bottom  : he 
soon  however  returns,  fixes 
the  fish’s  head  in  a noose,  and 
drags  him  to  shore,  where  he 
makes  a noble  feast  for  the 
a^acent  villages. 


Nor  is  man  alone  the  only 
enemy  this  fish  has  to  fear  : 
the  Remora,  or  Sucking-fish, 
is  probably  a still  greater,  and 
follows  the  shark  every  where. 
This  fish  has  got  a power  of 
adhering  to  whatever  it  sticks 
against,  in  the  same  manner  as 
a cupping-glass  sticks  to  the 
human  body.  It  is  by  such 
an  apparatus  that  this  animal 
sticks  to  the  shark,  and  drains 
away  its  moisture.  The  sea- 
men, however,  are  of  opinion, 
that  it  is  seen  to  attend  on  the 
shark  for  more  friendly  pur- 
poses, to  point  him  to  his  prey, 
and  to  apprise  him  of  his  dan- 
ger. For  this  reason  it  has 
been  called  the  Shark’s  Pilot. 

The  shark  so  much  resem- 
bles the  whale  in  size,  that 
some  have  injudiciously  rank- 
ed it  in  the  class  of  cetaceous 
fishes ; but  its  real  rank  is  in 
the  place  here  assigned  it, 
among  those  of  the  cartila- 
ginous kind.  It  breathes  with 
gills  and  lungs,  its  bones  are 
gristly,  and  it  brings  forth  se- 
veral living  young:  Belonius 
assures  us,  that  he  saw  a fe- 
male shark  produce  eleven 
live  young  ones  at  a time. 
But  I will  not  take  upon  me 
to  vouch  for  the  veracity  of 
Rondeletius,  who,  when  talk- 
ing of  the  blue  shark,  says, 
that  the  female  will  permit 
her  small  brood,  when  in  dan- 
ger, to  swim  down  her  mouth, 
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and  take  shelter  in  her  belly. 
Mr.  Pennant,  indeed,  seems 
to  give  credit  to  the  story, 
and  thinks  that  this  fish,  like 
the  opossum,  may  have  a 
place  fitted  by  nature  for  the 
reception  of  her  young.  To 
his  opinion  much  deference  is 
due,  and  it  is  sufficient,  at 
least,  to  make  us  suspend  our 
dissent ; for  nothing  is  so  con- 
temptible as  that  affectation 
of  wisdom  which  some  dis- 
play, by  universal  incredu- 
lity.* 

Upon  the  whole,  a shark, 
when  living,  is  a very  for- 
midable animal;  and,  when 
dead,  is  of  very  little  value. 
The  flesh  is  hardly  digestible 


by  any  but  the  negroes,  who 
are  fond  of  it  to  distraction  : 
the  liver  affords  three  or  four 
quarts  of  oil : some  imaginary 
virtues  have  been  ascribed  to 
the  brain ; and  its  skin  is,  by 
great  labour,  polished  into 
that  substance  called  sha- 
green. Mr.  Pennant  is  of 
opinion,  that  the  female  is 
larger  than  the  male  in  all 
this  tribe ; which  would,  if 
confirmed  by  experience,  make 
a striking  agreement  between 
them  and  birds  of  prey.  It 
were  to  be  wished  that  suc- 
ceeding historians  would  exa- 
mine into  this  observation, 
which  is  offered  only  as  a 
conjecture. 


CHAP.  III. 


OF  CARTILAGINOUS  FLAT' 

The  same  rapacity  which  im- 
pels the  shark  along  the  sur- 
face of  the  water,  actuates 


* Sharks,  as  well  as  the  Ray 
tribe,  bring  forth  their  young  alive, 
more  than  one  at  a time,  and  each 
inclosed  in  a square  horny  case, 
terminated  at  the  four  corners  by 
slender  filaments.  After  being  in 
the  water  some  time,  these  natural 
pouches  open  at  one  end,  and  the 
young  fish  escapes  from  his  con- 
finement. These  receptacles  are, 
in  the  shark,  of  a pellucid  horn- 
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the  flat  fish  at  the  bottom 
Less  active,  and  less  formida- 
ble, they  creep  in  security 


colour,  terminated  at  the  corners 
by  very  long  slender  filaments, 
which  are  generally  found  twisted 
round  coral,  sea-weeds,  and  other 
substances,  to  prevent  their  being 
driven  on  shore  before  the  young 
is  excluded  : those  of  the  Ray  tribe 
are  black,  with  the  filaments  hard- 
ly longer  than  the  case,  and  are 
frequently  cast  on  our  shores  in 
great  abundance. — Author. 
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along  the  bottom,  seize  every 
thing  that  comes  in  their  way ; 
neither  the  hardest  shells  nor 
the  sharpest  spines  give  pro- 
tection to  the  animals  that 
bear  them ; their  insatiable 
hunger  is  such,  that  they  de- 
vour all;  and  the  force  of 
their  stomach  is  so  great,  that 
it  easily  digests  them. 

The  whole  of  this  kind  re- 
semble each  other  very  strong- 
ly in  their  figure;  nor  is  it 
easy,  without  experience,  to 
distinguish  one  from  another. 
The  stranger  to  this  danger- 
ous tribe  may  imagine  he  is 
only  handling  a skate,  when 
he  is  instantly  struck  numb 
by  the  torpedo  ; he  may  sup- 
pose he  has  caught  a thorn- 
back,  till  he  is  stung  by  the 
fire-flare.  It  will  be  proper, 
therefore,  after  describing  the 
general  figure  of  these  ani- 
mals to  mark  their  differences. 

All  fish  of  the  ray  kind 
are  broad,  cartilaginous,  swim- 
ming flat  on  the  water,  and 
having  spines  on  different  parts 
of  their  body,  or  at  the  tail. 
They  all  have  their  eyes  and 
mouth  placed  quite  under 
the  body,  with  apertures  for 
breathing  about  or  near  them. 
They  all  have  teeth,  or  a 
rough  bone,  which  answers 
the  same  purpose.  Their  bow- 
els are  very  wide  towards  the 
mouth,  and  go  on  diminishing 
to  the  tail.  The  tail  is  very 


differently  shaped  from  that 
of  other  fishes;  and  at  first 
sight  more  resembling  that  of 
a quadruped,  being  narrow, 
and  ending  either  in  a bunch 
or  a point.  But  what  they 
are  chiefly  distinguished  by, 
is,  their  spines  or  prickles 
which  the  different  species 
have  on  different  parts  of  their 
body.  Some  are  armed  with 
spines  both  above  and  below ; 
others  have  them  on  the  up- 
per part  only  ; some  have  their 
spines  at  the  tail ; some  have 
three  rows  of  them,  and  others 
but  one.  These  prickles  in 
some  are  comparatively  soft 
and  feeble;  those  of  others, 
strong  and  piercing.  The 
smallest  of  these  spines  are  usu- 
ally inclining  towards  the  tail ; 
the  larger  towards  the  head. 

It  is  by  the  spines  that 
these  animals  are  distinguish- 
ed from  each  other.  The 
skate  has  the  middle  of  the 
back  rough,  and  a single  row 
of  spines  on  the  tail.  The 
sharp-nosed  ray  has  ten  spines 
that  are  situated  towards  the 
middle  of  the  back.  The  rough 
ray  has  its  spines  spread  in- 
discriminately over  the  whole 
back.  The  thorn-back  has  its 
spines  disposed  in  three  rows 
upon  the  back.  The  fire-flare 
has  but  one  spine,  but  that 
indeed  a terrible  one.  This 
dangerous  weapon  is  placed 
on  the  tail,  about  four  inches 
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from  the  body,  and  is  not  less 
than  five  inches  long.  It  is 
of  a flinty  hardness,  the  sides 
thin,  sharp-pointed,  and  close- 
ly and  sharply  bearded  the 
whole  way.  The  last  of  this 
tribe  that  I shall  mention  is 
the  torpedo ; and  this  animal 
has  no  spines  that  can  wound ; 
but  in  the  place  of  them  it  is 
possessed  of  one  of  the  most 
potent  and  extraordinary  fa- 
culties in  nature. 

Such  are  the  principal  dif- 
ferences that  may  enable  us 
to  distinguish  animals,  some 
of  which  are  of  very  great  use 
to  mankind,  from  others  that 
are  terrible  and  noxious. — 
With  respect  to  their  uses, 
indeed,  as  we  shall  soon  see, 
they  differ  much ; but  the  simi- 
litude among  them,  as  to  their 
nature,  appetites,  and  confor- 
mation, is  perfect  and  entire. 
They  are  all  as  voracious  as 
they  are  plenty  ; and  as  dan- 
gerous to  a stranger,  as  use- 
ful to  him  who  can  distin- 
guish their  differences. 

Of  all  the  larger  fish  of  the 
sea,  these  are  the  most  nu- 
merous ; and  they  owe  their 
numbers  to  their  size.  Ex- 
cept the  white  shark  and  ca- 
chalot alone,  there  is  no  other 
fish  that  has  a swallow  large 
enough  to  take  them  in ; and 
their  spines  make  them  a still 
more  dangerous  morsel.  Yet 
the  size  of  some  is  such,  that 


even  the  shark  himself  is  un- 
able to  devour  them ; we  have 
seen  some  of  them  in  Eng- 
land weigh  above  two  hundred 
pounds ; but  that  is  nothing 
to  their  enormous  bulk  in 
other  parts  of  the  world.  La- 
bat  tells  us  of  a prodigious 
ray  that  was  speared  by  the 
negroes  at  Guadaloupe,  which 
was  thirteen  feet  eight  inches 
broad,  and  above  ten  feet  from 
the  snout  to  the  insertion  of 
the  tail.  The  tail  itself  was 
in  proportion,  for  it  was  no 
less  than  fifteen  feet  long, 
twenty  inches  broad  at  its 
insertion,  and  tapering  to  a 
point.  The  body  was  two  feet 
in  depth;  the  skin  as  thick  as 
leather,  and  marked  with 
spots;  which  spots,  in  all  of 
this  kind,  are  only  glands, 
that  supply  a mucus  to  lubri- 
cate and  soften  the  skin.  This 
enormous  fish  was  utterly  un- 
fit to  be  eaten  by  Europeans  ; 
but  the  negroes  chose  out 
some  of  the  nicest  bits,  and 
carefully  salted  them  up  as  a 
most  favourite  provision. 

Yet,  large  as  this  may  seem, 
it  is  very  probable  that  we 
have  seen  only  the  smallest  of 
the  kind;  as  they  generally 
keep  at  the  bottom,  the  larg- 
est of  the  kind  are  seldom 
seen ; and  as  they  may  proba- 
bly have  been  growing  for 
ages,  the  extent  of  their  mag- 
nitude is  unknown.  It  is 


62 


HISTORY  OF  FISHES. 


generally  supposed,  however, 
that  they  are  the  largest  in- 
habitants of  the  deep ; and, 
were  we  to  credit  the  Norway 
bishop,  there  are  some  above 
a mile  over.  But  to  suppose 
an  animal  of  such  a magni- 
tude is  absurd ; yet  the  over- 
stretching the  supposition  does 
not  destroy  the  probability 
that  animals  of  this  tribe  grow 
to  an  enormous  size. 

The  ray  generally  chooses 
for  its  retreat  such  parts  of 
the  sea  as  have  a black  mud- 
dy bottom ; the  large  ones 
keep  at  greater  depths ; but  the 
smaller  approach  the  shores, 
and  feed  upon  whatever  liv- 
ing animal  they  can  surprise, 
or  whatever  putrid  substances 
they  meet  with.  As  they  are 
ravenous,  they  easily  take  the 
bait,  yet  will  not  touch  it  if 
it  be  taken  up  and  kept  a 
day  or  two  out  of  the  water. 
Almost  all  fish  appear  much 
more  delicate  with  regard  to  a 
baited  hook  than  their  ordi- 
nary food.  They  appear  by 
their  manner  to  perceive  the 
line,  and  to  dread  it;  but  the 
impulse  of  their  hunger  is  too 
great  for  their  caution  ; and, 
even  though  they  perceive  the 
danger,  if  thoroughly  hungry 
they  devour  the  destruction. 

These  fish  generate  in  March 
and  April ; at  which  time  on- 
ly they  are  seen  swimming 
near  the  surface  of  the  water, 


several  of  the  males  pursuing 
one  female.  They  adhere  so 
fast  together  in  coition,  that 
the  fishermen  frequently  draw 
up  both  together,  though  only 
one  has  been  hooked.  The 
females  are  prolific  to  an  ex- 
treme degree  ; there  having 
been  no  less  than  three  hun- 
dred eggs  taken  out  of  the 
body  of  a single  ray.  These 
eggs  are  covered  with  a tough 
horny  substance,  which  they 
acquire  in  the  womb  ; for  be- 
fore they  descend  into  that, 
they  are  attached  to  the  ovary 
pretty  much  in  the  same  man- 
ner as  in  the  body  of  a pullet. 
From  this  ovary,  or  egg-bag, 
as  it  is  vulgarly  called,  the 
fish’s  eggs  drop  one  by  one 
into  the  womb,  and  there  re- 
ceive a shell  by  the  concre- 
tion of  the  fluids  of  that  or- 
gan. When  come  to  proper 
maturity,  they  are  excluded, 
but  never  above  one  or  two  at 
a time,  and  often  at  intervals 
of  three  or  four  hours.  These 
eggs,  or  purses,  as  the  fisher- 
men call  them,  are  usually 
cast  about  the  beginning  of 
May,  and  they  continue  cast- 
ing during  the  whole  sum- 
mer. In  October,  when  their 
breeding  ceases,  they  are  ex- 
ceedingly poor  and  thin  ; but 
in  November  they  begin  to 
improve,  and  grow  gradually 
better  till  May,  when  they  are 
in  the  highest  perfection. 
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It  is  chiefly  during  the  win- 
ter season  that  our  fishermen 
take  them ; but  the  Dutch, 
who  are  indefatigable,  begin 
their  operations  earlier,  and 
fish  with  better  succees  than 
we.  The  method  practised 
by  the  fishermen  of  Scarbo- 
rough is  thought  to  be  the 
best  among  the  English  ; and, 
as  Mr.  Pennant  has  given  a 
very  succinct  account  of  it,  I 
will  take  leave  to  present  it  to 
the  reader. 

“ When  they  go  out  to  fish, 
each  person  is  provided  with 
three  lines ; each  man’s  lines 
are  fairly  coiled  upon  a flat 
oblong  piece  of  wicker-work ; 
the  hooks  being  baited  and 
placed  very  regularly  in  the 
centre  of  the  coil.  Each  line 
is  furnished  with  two  hun- 
dred and  eighty  hooks,  at  the 
distance  of  six  feet  two  inches 
from  each  other.  The  hooks 
are  fastened  to  lines  of  twisted 
horse-hair,  twenty-seven  in- 
ches in  length. 

“ When  fishing,  there  are 
always  three  men  in  each 
coble  ; and  consequently  nine 
of  these  lines  are  fastened  to- 
gether, and  used  as  one  line,, 
extending  in  length  near  three 
miles,  and  furnished  with  a- 
bove  two  thousand  five  hun- 
dred hooks.  An  anchor  and 
a buoy  are  fixed  at  the  first 
end  of  the  line,  and  one  more 
at  each  end  of  each  man’s 


lines ; in  all,  four  anchors, 
and  four  buoys  made  of  lea- 
ther or  cork.  The  line  is  al- 
ways laid  across  the  current. 
The  tides  of  flood  and  ebb 
continue  an  equal  time  upon 
our  coast ; and,  when  undis- 
turbed by  winds,  run  each 
way  about  six  hours.  They 
are  so  rapid  that  the  fisher- 
men can  only  shoot  and  haul 
their  lines  at  the  turn  of  the 
tide  ; and  therefore  the  lines 
always  remain  upon  the 
ground  about  six  hours.  The 
same  rapidity  of  the  tide  pre- 
vents their  using  hand  lines  ; 
and,  therefore,  two  of  the 
people  commonly  wrap  them- 
selves in  the  sail  and  sleep, 
while  the  other  keeps  a strict 
look-out,  for  fear  of  being  run 
down  by  ships,  and  to  observe 
the  weather;  for  storms  often 
rise  so  suddenly,  that  it  is 
sometimes  with  extreme  dif- 
ficulty they  escape  to  the 
shore,  though  they  leave  their 
lines  behind  them. 

“ The  coble  is  twenty  feet 
six  inches  long,  and  five  feet 
extreme  breadth.  It  is  about 
one  ton  burden,  rowed  with 
three  pair  of  oars,  and  admi- 
rably constructed  for  the  pur- 
pose of  encountering  a moun- 
tainous sea.  They  hoist  sail 
when  the  wind  suits. 

“ The  five-men-boat  is  forty 
feet  long,  fifteen  broad,  and 
twenty-five  tons  burden.  It 
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is  so  called,  though  navigated 
by  six  men  and  a boy,  be- 
cause one  of  the  men  is  hired 
to  cook,  and  does  not  share 
in  the  profits  with  the  other 
five. — All  our  able  fishermen 
go  in  these  boats  to  the  her- 
ring fishery  at  Yarmouth,  the 
latter  end  of  September,  and 
return  about  the  middle  of 
November.  The  boats  are 
then  laid  up  until  the  begin- 
ning of  Lent,  at  which  time 
they  go  off  in  them  to  the 
edge  of  the  Dogger,  and  other 
places,  to  fish  for  turbot,  cod, 
ling,  skate,  &c.  They  always 
take  two  cobles  on  board, 
and  when  they  come  upon 
their  ground,  anchor  the  boat, 
throw  out  the  cobles,  and  fish 
in  the  same  manner  as  those 
do  who  go  from  the  shore  in 
a coble  ; with  this  difference 
only,  that  here  each  man  is 
provided  with  double  the 
quantity  of  lines,  and,  instead 
of  waiting  the  return  of  the 
tide  in  the  coble,  return  to  the 
boat,  and  bait  their  other 
lines ; thus  haling  one  set, 
and  shooting  another,  every 
turn  of  the  tide.  They  com- 
monly run  into  the  harbour 
twice  a week,  to  deliver  their 
fish.  The  five-men-boat  is 
decked  at  each  end,  but  open 
in  the  middle,  and  has  two 
long  sails. 

“ The  best  bait  for  all  kinds 
of  fish,  is  fresh  herring  cut  in 


pieces  of  a proper  size  ; and, 
notwithstanding  what  has  been 
said  to  the  contrary,  they  are 
taken  there  at  any  time  in  the 
winter,  and  all  the  spring, 
whenever  the  fishermen  put 
down  some  nets  for  that  pur- 
pose : the  five-men-boats  al- 
ways take  some  nets  for  that 
end.  Next  to  herrings  are  the 
lesser  lampreys,  which  come 
all  winter  by  land-carriage 
from  Tadcaster.  The  next 
baits  in  esteem  are  small  had- 
docks cut  in  pieces,  sand- 
worms,  mussels,  and  limpets ; 
and,  lastly,  when  none  of  these 
can  be  found,  they  use  bul- 
lock’s liver.  The  hooks  used 
there  are  much  smaller  than 
those  employed  at  Iceland  and 
Newfoundland.  Experience 
has  shown  that  the  larger  fish 
will  take  a living  small  one 
upon  the  hook,  sooner  than 
any  bait  that  can  be  put  on  ; 
therefore  they  use  such  as  the 
fish  can  swallow.  The  hooks 
are  two  inches  and  half  long 
in  the  shank;  and  near  an 
inch  wide  between  the  shank 
and  the  point.  The  line  is 
made  of  small  cording,  and  is 
always  tanned  before  it  is 
used.  All  the  rays  and  tur- 
bots are  extremely  delicate  in 
their  choice  of  baits  : if  a 
piece  of  herring  or  haddock 
has  been  twelve  hours  out  of 
sea,  and  then  used  as  a bait, 
they  will  not  touch  it.” 
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Such  is  the  manner  of  fish- 
ing for  those  fish  that  usually 
keep  near  the  bottom  on  the 
coasts  of  England ; and  Duha- 
mel  observes,  that  the  best 
weather  for  suceeding,  is  a 
half-calm,  when  the  waves 
are  just  curled  with  a silent 
breeze. 

But  this  extent  of  line, 
which  runs,  as  we  have  seen, 
three  miles  along  the  bottom, 
is  nothing  to  what  the  Italians 
throw  out  in  the  Mediterra- 
nean. Their  fishing  is  carried 
on  in  a tartan,  which  is  a ves- 
sel much  larger  than  ours ; 
and  they  bait  a line  of  no  less 
than  twenty  miles  long,  with 
above  ten  or  twelve  thousand 
hooks.  This  line  is  called  the 
parasina  : and  the  fishing 
goes  by  that  of  the  pielago. 
This  line  is  not  regularly 
drawn  every  six  hours,  as  with 
us,  but  remains  for  some  time 
in  the  sea,  and  it  requires  the 
space  of  twenty-four  hours  to 
take  it  up.  By  this  appara- 
tus they  take  rays,  sharks,  and 
other  fish  ; some  of  which  are 
above  a thousand  pounds 
weight.  When  they  have 
caught  any  of  this  magnitude, 
they  strike  them  through  with 
a harpoon  to  bring  them  on 
board,  and  kill  them  as  fast 
as  they  can.. 

This  method  of  catching 
fish  is  obviously  fatiguing, 
and  dangerous ; but  the  value 


of  the  capture  generally  re- 
pays the  pains.  The  skate 
and  the  thornback  are  very 
good  food,  and  their  size, 
which  is  from  ten  pounds  to 
two  hundred  weight,  very 
well  rewards  the  trouble  of 
fishing  for  them.  But  it  some-- 
times  happens  that  the  lines 
are  visited  by  very  unwelcome 
intruders ; by  the  rough  ray, 
the  fire-flare,  or  the  torpedo. 
To  all  these  the  fishermen 
have  the  most  mortal  anti- 
pathy ; arid,  when  discovered, 
shudder  at  the  sight  : how- 
ever, they  are  not  always  so 
much  upon  their  guard,  but 
that  they  sometimes  feel  the 
different  resentments  of  this 
angry  tribe  ; and,  instead  of 
a prize,  find  they  have  caught 
a vindictive  enemy.  When 
such  is  the  case,  they  take 
care  to  throw  them  back  in- 
to the  sea  with  the  swiftest 
expedition. 

The  rough  ray  inflicts  but 
slight  wounds  with  the  prick- 
les with  which  its  whole  body 
is  furnished.  To  the  igno- 
rant it  seems  harmless,  and  a 
man  would  at  first  sight  ven- 
ture to  take  it  in  his  hand, 
without  any  apprehension  ; 
but  he  soon  finds,  that  there 
is  not  a single  part  of  its  body 
that  is  not  armed  with  spines ; 
and  that  there  is  no  way>^ 
seizing  the  animal  but  b" 
little  fin  at  the  end  of' 
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But  this  animal  is  harmless, 
when  compared  to  the  fire- 
flare,  which  seems  to  be  the 
dread  of  even  the  boldest  and 
most  experienced  fishermen. 
The  weapon  with  which  na- 
ture has  armed  this  animal, 
which  grows  from  the  tail, 
and  which  we  described  as 
barbed,  and  five  inches  long, 
hath  been  an  instrument  of 
terror  to  the  ancient  fisher- 
men as  well  as  the  modern: 
and  they  have  delivered  many- 
tremendous  fables  of  its  as- 
tonishing effects.  Pliny,  ^Eli- 
an, and  Oppian,  have  supplied 
it  with  a venom  that  affects 
even  the  inanimate  creation : 
trees  that  are  struck  by  it  in- 
stantly lose  their  verdure,  and 
rocks  themselves  are  incapa- 
ble of  resisting  the  potent 
poison.  The  enchantress  Circe 
armed  her  son  with  a spear 
headed  with  the  spine  of  the 
trygon,  as  the  most  irresisti- 
ble weapon  she  could  furnish 
him  with ; a weapon  that  soon 
after  was  to  be  the  death  of 
liis  own  father. 

“That  spears  and  darts,” 
says  Mr.  Pennant,  “ might 
in  very  early  times  have  been 
headed  with  this  bone  instead 
of  iron,  we  have  no  doubt. 
The  Americans  head  their 
arrows  with  the  bones  of 
fishes  to  this  day ; and,  from 
their  hardness  and  sharpness, 
they  are  no  contemptible  wea- 


pons. But  that  this  spine  is 
possessed  of  those  venomous 
qualities  ascribed  to  it,  we 
have  every  reason  to  doubt; 
though  some  men  of  high  re- 
putation, and  the  whole  body 
of  fishermen,  contend  for  its 
venomous  effects.  It  is,  in 
fact,  a weapon  of  offence  be- 
longing to  this  animal,  and 
capable,  from  its  barbs,  of  in- 
flicting a very  terrible  wound, 
often  attended  with  dangerous 
symptoms ; but  it  cannot  be 
possessed  of  any  poison,  as 
the  spine  has  no  sheath  to 
preserve  the  supposed  venom 
on  its  surface ; and  the  ani- 
mal has  no  gland  that  sepa- 
rates the  noxious  fluid:  be- 
sides, all  those  animals  that 
are  furnished  with  envenom- 
ed fangs  or  stings,  seem  to 
have  them  strongly  connected 
with  their  safety  and  exist- 
ence; they  never  part  with 
them;  there  is  an  apparatus 
,of  poison  prepared  in  the 
body  to  accompany  their  ex- 
ertions ; and  when  the  fangs 
or  stings  are  taken  away,  the 
animal  languishes  and  dies. 
But  it  is  otherwise  with  the 
spine  of  the  fire-flare;  it  is 
fixed  to  the  tail,  as  a quill  is 
into  the  tail  of  a fowl,  and 
is  annually  shed  in  the  same 
manner  : it  may  be  necessary 
for  the  creature’s  defence,  but 
it  is  no  way  necessary  for  its 
existence.  The  wound  in- 
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flicted  by  an  animal’s  tail, 
has  something  terrible  in  the 
idea,  and  may  from  thence 
alone  be  supposed  to  be  fatal. 
From  hence  terror  might  have 
added  poison  to  the  pain,  and 
called  up  imagined  dangers  : 
the  negroes  universally  believe 
that  the  sting  is  poisonous, 
but  they  never  die  of  the 
wound;  for,  by  opening  the 
fish,  and  laying  it  on  the  part 
injured,  it  effects  a speedy 
cure.  The  slightness  of  the 
remedy  proves  the  innocence 
of  the  wound.* 

The  Torpedo  is  an  animal 
of  this  kind,  equally  formi- 
dable and  well  known  with 
the  former;  but  the  manner 
of  its  operating  is  to  this  hour 
a mystery  to  mankind.  The 
body  of  this  fish  is  almost 
circular,  and  thicker  than 
others  of  the  ray  kind ; the 
skin  is  soft,  smooth,  and  of  a 
yellowish  colour,  marked,  as 
all  the  kind,  with  large  annu- 
lar spots ; the  eyes  very  small ; 
the  tail  tapering  to  a point; 
and  the  weight  of  the  fish 
from  a quarter  to  fifteen 
pounds.  Redi  found  one 
twenty-four  pounds  weight. 
To  all  outward  appearance,  it 


* The  account  of  the  venomous 
properties  of  this  spine,  as  well  as 
that  it  is  shed  annually,  appears  to 
he  altogether  fabulous.  It  is  pro- 
bable that,  by  its  great  strength, 
it  may  be  able  to  inflict  a painfully 
lacerated  wound. — Author. 


is  furnished  with  no  extraor- 
dinary powers  ; it  has  no 
muscles  formed  for  particu- 
larly great  exertions  ; no  in- 
ternal conformation  percep- 
tibly differing  from  the  rest 
of  its  kind ; yet  such  is  that 
unaccountable  power  it  pos- 
sesses, that  the  instant  it  is 
touched  it  numbs  not  only  the 
hand  and  arm,  but  sometimes 
also  the  whole  body.  The 
shock  received,  by  all  ac- 
counts, most  resembles  the 
stroke  of  an  electrical  ma- 
chine ; sudden,  tingling,  and 
painful.  “ The  instant,”  says 
Kempfer,  “ I touched  it  with 
my  hand.  I felt  a terrible 
numbness  in  my  arm,  and  as 
far  up  as  the  shoulder.  Even 
if  one  treads  upon  it  with 
the  shoe  on,  it  affects  not 
only  the  leg,  but  the  whole 
thigh  upwards.  Those  who 
touch  it  with  the  foot,  are 
seized  with  a stronger  palpi- 
tation than  even  those  who 
touch  it  with  the  hand.— This 
numbness  bears  no  resem- 
blance to  that  which  we  feel 
when  a nerve  is  a long  time 
pressed,  and  the  foot  is  said 
to  be  asleep;  it  rather  ap- 
pears like  a sudden  vapour, 
which  passing  through  the 
pores  in  an  instant,  penetrates 
to  the  very  springs  of  life, 
from  whence  it  diffuses  itself 
over  the  whole  body,  and 
gives  real  pain.  The  nerves 
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are  so  affected,  that  the  per- 
son struck  imagines  all  the 
bones  of  his  body,  and  parti- 
cularly those  of  the  limb  that 
received  the  blow,  are  driven 
out  of  joint.  All  this  is  ac- 
companied with  a universal 
tremor,  a sickness  of  the  sto- 
mach, a general  convulsion, 
and  a total  suspension  of  the 
faculties  of  the  mind.  In 
short,”  continues  Kempfer, 
“ such  is  the  pain,  that  all 
the  force  of  our  promises  and 
authority  could  not  prevail 
upon  a seaman  to  undergo  the 
shock  a second  time.  A ne- 
gro, indeed,  that  was  stand- 
ing by,  readily  undertook  to 
touch  the  torpedo,  and  was 
seen  to  handle  it  without  feel- 
ing any  of  its  effects.  He  in- 
formed us,  that  his  whole 
secret  consisted  in  keeping  in 
his  breath ; and  we  found, 
upon  trial,  that  this  method 
answered  with  ourselves. 
When  we  held  in  our  breath 
the  torpedo  was  harmless  ; 
but  when  we  breathed  ever  so 
little,  its  efficacy  took  place.” 

Kempfer  has  very  well  de- 
scribed the  effects  of  this  ani- 
mal’s shock ; but  succeeding 
experience  has  abundantly 
convinced  us,  that  holding  in 
the  breath  no  way  guards 
against  its  violence.  Those 
therefore, . who,  depending  on 
that  receipt,  should  play  with 
a torpedo,  would  soon  find 


themselves  painfully  unde- 
ceived : not  but  that  this  fish 
may  be  many  times  touched 
with  perfect  security ; for  it 
is  not  upon  every  occasion 
that  it  exerts  its  potency. 
Reaumur,  who  made  several 
trials  upon  this  animal,  has 
at  least  convinced  the  world 
that  it  is  not  necessarily,  but 
by  an  effort,  that  the  torpedo 
numbs  the  hand  of  him  that 
touches  it.  He  tried  several 
times,  and  could  easily  tell 
when  the  fish  intended  the 
stroke,  and  when  it  was  about 
to  continue  harmless.  Al- 
ways before  the  fish  intended 
the  stroke,  it  flattened  the 
back,  raised  the  head  and  the 
tail,  and  then,  by  a violent 
contraction  in  the  opposite 
direction,  struck  with  its 
back  against  the  pressing 
finger;  and  the  body,  which 
before  was  flat,  became  hump- 
ed and  round. 

But  we  must  not  infer,  as 
he  has  done,  that  the  whole 
effect  of  this  animal’s  exer- 
tions arises  from  the  greatness 
of  the  blow  which  the  fingers 
receive  at  the  instant  they 
are  struck.  We  will,  with 
him,  allow  the  stroke  is  very 
powerful,  equal  to  that  of  a 
musket-ball,  since  he  will 
have  it  so  ; but  it  is  very 
well  known,  that  a blow, 
though  never  so  great,  on  the 
points  of  the  fingers,  diffuses 
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no  numbness  over  the  whole 
body  : such  a blow  might 
break  the  ends  of  the  fingers 
indeed,  but  would  hardly 
numb  the  shoulder.  Those 
blows  that  numb,  must  be 
applied  immediately  to  some 
great  and  leading  nerve,  or  to 
a large  surface  of  the  body ; 
a powerful  stroke  applied  to 
the  points  of  the  fingers  will 
be  excessively  painful  indeed, 
but  the  numbness  will  not 
reach  beyond  the  fingers 
themselves.  We  must,  there- 
fore, look  for  another  cause 
producing  the  powerful  effects 
wrought  by  the  torpedo. 

Others  have  ascribed  it  to 
a tremulous  motion  which 
this  animal  is  found  to  pos- 
sess, somewhat  resembling 
of  a that  horse’s  skin,  when 
stung  by  a fly.  This  operat- 
ing under  the  touch  with  an 
amazing  quickness  of  vibra- 
tion, they  suppose  produces 
the  uneasy  sensation  described 
above ; something  similar  to 
what  we  feel  when  we  rub 
plush  cloth  against  the  grain. 
But  the  cause  is  quite  dis- 
proportioned  to  the  effect ; 
and  so  much  beyond  our  ex- 
perience, that  this  solution  is 
as  difficult  as  the  wonder  we 
want  to  explain. 

The  most  probable  solution 
seems  to  be,  that  the  shock 
proceeds  from  an  animal  elec- 
tricity, which  this  fish  has 


some  hidden  power  of  storing 
up,  and  producing  on  its  most 
urgent  occasions.  The  shocks 
are  entirely  similar;  the  du- 
ration of  the  pain  is  the 
same ; but  how  the  animal 
contrives  to  renew  the  charge, 
how  it  is  prevented  from  eva- 
porating on  contiguous  ob- 
jects, how  it  is  originally  pro- 
cured, these  are  difficulties 
that  time  alone  can  eluci- 
date. 

But  to  know  even  the  ef- 
fects is  wisdom.  Certain  it 
is,  that  the  powers  of  this 
animal  seem  to  decline  with 
its  vigour;  for  as  its  strength 
ceases,  the  force  of  the  shock 
seems  to  diminish ; till,  at 
last,  when  the  fish  is  dead, 
the  whole  power  is  destroyed, 
and  it  may  be  handled  or 
eaten  with  perfect  security : 
on  the  contrary,  when  imme- 
diately taken  out  of  the  sea, 
its  force  is  very  great,  and 
not  only  affects  the  hand,  but 
if  even  touched  with  a stick, 
the  person  finds  himself  some- 
times affected.  This  power, 
however,  is  not  to  be  extend- 
ed to  the  degree  that  some 
would  have  us  believe ; as 
reaching  the  fisherman  at  the 
end  of  the  line,  or  numbing 
fishes  in  the  same  pond„ 
Godignus,  in  his  ‘ History  of 
Abyssinia ,’  carries  this  qua- 
lity to  a most  ridiculous  ex- 
cess; he  tells  us  of  one  of 
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these  that  was  put  into  a 
basket  among  a number  of 
dead  fishes,  and  that  the  next 
morning  the  people,  to  their 
utter  astonishment,  perceived 
that  the  torpedo  had  actually 
numbed  the  dead  fishes  into 
life  agdin. 

To  conclude,  it  is  generally 
supposed  that  the  female  tor- 
pedo is  much  more  powerful 
than  the  male.  Lorenzini, 
who  has  made  several  experi- 
ments upon  this  animal,  seems 
convinced  that  its  power  whol- 
ly resides  in  two  thin  muscles 
that  cover  a part  of  the  back. 
These  he  calls  the  trembling 
fibres  ; and  he  asserts  that  the 
animal  may  be  touched  with 
safety  in  any  other  part.  It 
is  now  known  also  that  there 
are  more  fish  than  this  of  the 
ray  kind  possessed  of  the 
numbing  quality,  which  has 
acquired  them  the  name  of 
the  torpedo.  These  are  de- 
scribed by  Atkins  and  Moore, 
and  found  in  great  abundance 
along  the  coast  of  Africa. 
They  are  shaped  like  a macka- 
rel,  except  that  the  head  is 
much  larger ; the  effects  of 
these  seem  also  to  differ  in 
some  respects.  Moore  talks 
of  keeping  his  hand  upon  the 
animal ; which  in  the  ray 
torpedo  it  is  actually  impos- 
sible to  do.  “There  was  no 
man  in  the  company,”  says 
he  “ that  could  bear  to  keep 


his  hand  on  this  animal  the 
twentieth  part  of  a minute,  it 
gave  him  so  great  pain;  but 
upon  taking  the  hand  away, 
the  numbness  went  off,  and 
all  was  well  again.  This 
numbing  quality  continued  in 
this  torpedo  even  after  it  was 
dead ; and  the  very  skin  was 
still  possessed  of  its  extraor- 
dinary power  till  it  became 
dry.”  Condamine  informs  us 
of  a fish  possessed  of  the 
powers  of  the  torpedo,  of  a 
shape  very  different  from  the 
former,  and  every  way  re- 
sembling a lamprey.*  This 
animal,  if  touched  by  the 
hand,  or  even  with  a stick, 
instantly  benumbs  the  hand 
and  arm  to  the  very  shoulder ; 
and  sometimes  the  man  falls 
down  under  the  blow.  These 
animals,  therefore,  must  af- 
fect the  nervous  system  in  a 
different  manner  from  the 
former,  both  with  respect  to 
the  manner  and  the  intention ; 
but  how  this  effect  is  wrought, 
we  must  be  content  to  dismiss 
in  obscurity .f  • 


* Our  author  alludes  to  the  Elec- 
tric eels,  which  inhabit  the  marshy 
waters  of  Bera  and  Rastro ; are 
from  five  to  six  feet  long  ; and 
gifted  with  power  to  kill  the  most 
robust  animals,  when  they  bring 
their  organs  fully  into  action. — 
Ed. 

t From  a number  of  experi- 
ments made  by  Mr.  Walsh,  and 
communicated  to  the  Royal  So- 
ciety, it  appears  that  the  powers 
of  this  animal  are  purely  electric  , 
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CHAP.  IV. 

OF  THE  LAMPREY,  AND  ITS  AFFINITIES. 


There  is  a species  of  the 
Lamprey  served  up  as  a great 
delicacy  among  the  modern 
Romans,  very  different  from 
ours.  Whether  theirs  be  the 
mursena  of  the  ancients,  I 
will  not  pretend  to  say ; but 
there  is  nothing  more  certain 


though  no  spark  could  ever  be  dis- 
covered to  proceed  from  it,  nor 
were  pith-balls  ever  affected  by  it. 
“ A live  torpedo,”  says  he  “ was 
placed  on  a table  ; round  another 
table  stood  five  persons  insulated  ; 
two  brass  wires,  each  thirteen  feet 
long,  were  suspended  from  the  ceil- 
ing by  silken  strings  ; one  of  these 
wires  rested  by  one  end  on  the  wet 
napkin  on  which  the  fish  lay  ; the 
other  end  was  immersed  in  a basin 
full  of  water,  placed  on  a second 
table,  on  which  stood  four  other 
basins  likewise  full  of  water  ; the 
first  person  put  a finger  of  one 
hand  in  the  basin  in  which  the 
wire  was  immersed,  and  a finger 
of  the  other  hand  in  a second  ba- 
sin ; the  second  person  put  a fin- 
ger of  one  hand  in  this  last  basin, 
and  a finger  of  the  other  hand  in 
the  third  ; and  so  on  successively, 
till  the  five  persons  communicated 
with  one  another  by  the  water  in 
the  basins.  In  the  last  basin,  one 
end  of  the  second  wire  was  im- 
mersed, and  with  the  other  end 
Mr.  Walsh  touched  the  torpedo; 
when  five  persons  felt  a commo- 
tion, which  differed  in  nothing 
from  that  of  the  Leyden  experi- 
ment, except  in  thedegree  of  force.0’ 
Mr.  Walsh,  who  was  not  in  the 
circle  of  conduction,  received  no 


than  that  our  lamprey  is  not. 
The  Roman  lamprey  agrees 
with  the  ancient  fish  in  being 
kept  in  ponds,  and  considered 
by  the  luxurious  as  a very 
great  delicacy. 

The  lamprey,  known  among 
us,  is  differently  estimated. 


shock.  The  action  of  the  torpedo 
is  communicated  by  the  same  me- 
diums as  that  of  the  electric  fluid  ; 
and  the  bodies  which  intercept  the 
action  of  the  one,  intercept  like- 
wise the  action  of  the  other.  The 
effect  produced  by  the  torpedo, 
when  in  air,  appeared,  on  many 
repeated  experiments,  to  be  about 
four  times  as  strong  as  when  in 
water.  The  numbness  produced 
by  the  shock  of  the  torpedo  was 
imitated  by  artificial  electricity, 
and  shown  to  be  producible  by  a 
nick  concussion  of  minute  shocks, 
'his,  in  the  torpedo,  may  be  ef- 
fected by  the  successive  discharges 
of  his  numerous  cylinders,  the  or- 
gans of  its  power,  in  the  nature  of 
a running  fire  of  musketry  ; the 
strong  single  shock  may  be  his  ge- 
neral vollev.  In  the  continued 
effect,  as  well  as  the  instantaneous, 
his  eyes,  which  are  usually  promi- 
nent, are  withdrawn  into  theii 
sockets.  A coated  vial  was  applied 
to  it,  but  could  not  be  charged. — 
Two  other  fishes  are  known  to 
possess  this  extraordinary  power: 
the  electrical  Eel,  which  is  able  to 
give  a shock  even  greater  than  the 
torpedo;  and  the  electric  Silu- 
rus,  whose  shock  is  much  less 
vi|orous  than  either  of  the  others. 
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according  to  the  season  in 
which  it  is  caught,  or  the 
place  where  it  has  been  fed. 
Those  that  leave  the  sea  to 
deposit  their  spawn  in  fresh 
waters  are  the  best : those 
that  are  entirely  bred  in  our 
rivers,  and  that  have  never 
been  at  sea,  are  considered  as 
much  inferior  to  the  former. 
Those  that  are  taken  in  the 
months  of  March,  April,  or 
May,  just  upon  their  leaving 
the  sea,  are  reckoned  very 
good  ; those  that  are  caught 
after  they  have  cast  their 
spawn,  are  found  to  be  flabby, 
and  of  little  value.  Those 
caught  in  several  of  the  rivers 
in  Ireland,  the  people  will  not 
venture  to  touch  ; those  of  the 
English  Severn,  are  considered 
as  the  most  delicate  of  all 
other  fish  whatever.* 

The  lamprey  much  resem- 
bles an  eel  in  its  general  ap- 
pearance, but  is  of  a lighter 
colour,  and  rather  a clumsier 
make.  It  differs,  however,  in 
the  mouth,  which  is  round, 
and  placed  rather  obliquely 
below  the  end  of  the  nose.  It 
more  resembles  the  mouth  of 
a leech  than  an  eel ; and  the 
animal  has  a hole  on  the  top 


* The  known  species  of  the  lam- 
prey are  nine  in  number.  A small 
variety,  the  Lampern , between  six 
and  seven  inches  long,  is  caught  at 
Oxford  and  Gloucester,  and  es- 
teemed a great  delicacy  by  all  eat- 
ers of  fish.— Ed. 


of  the  head,  through  which  it 
spouts  water,  as  in  the  ce- 
taceous kind.  There  are  seven 
holes  on  each  side  for  respira- 
tion ; and  the  fins  are  formed 
rather  by  a lengthening  out  of 
the  skin,  than  any  set  of  bones 
or  spines  for  that  purpose. 
As  the  mouth  is  formed  re- 
sembling that  of  a leech,  so  it 
has  a property  resembling  that 
animal,  of  sticking  close  to 
and  sucking  any  body  it  is 
applied  to.  It  is  extraordi- 
nary the  power  they  have  of 
adhering  to  stones  ; which 
they  do  so  firmly  as  not  to  be 
drawn  off  without  some  diffi- 
culty. We  are  told  of  one 
that  weighed  but  three  pounds, 
and  yet  it  stuck  so  firmly  to  a 
stone  of  twelve  pounds,  that 
it  remained  suspended  at  its 
mouth,  from  which  it  was  se- 
parated with  no  small  diffi- 
culty. This  amazing  power 
of  suction  is  supposed  to  arise 
from  the  animal’s  exhausting 
the  air  within  its  body  by  the 
hole  over  the  nose,  while  the 
mouth  is  closely  fixed  to  the 
object,  and  permits  no  air  to 
enter.  It  would  be  easy  to 
determine  the  weight  this 
animal  is  thus  able  to  sus- 
tain; which  will  be  equal  to 
the  weight  of  a column  of  air 
of  equal  diameter  with  the 
fish’s  mouth. 

From  some  peculiarity  of 
formation,  this  animal  swims 
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generally  with  its  body  as 
near  as  possible  to  the  sur- 
face; and  it  might  easily  be 
drowned  by  beiug  kept  by 
force  for  any  time  under  wa- 
ter. Muralto  has  given  us 
the  anatomy  of  this  animal ; 
but,  in  a very  minute  descrip- 
tion, makes  no  mention  of 
lungs.  Yet  I am  very  apt  to 
suspect,  that  two  red  glands, 
tissued  with  nerves,  which  he 
describes  as  lying  towards  the 
back  of  the  head,  are  no  other 
than  the  lungs  of  this  animal. 
The  absolute  necessity  it  is 
under  of  breathing  in  the  air, 
convinces  me  that  it  must 
have  lungs,  though  I do  not 
know  of  any  anatomist  that 
has  described  them. 

The  adhesive  quality  in  the 
lamprey  may  be,  in  some  mea- 
sure, increased  by  that  slimy 
substance  with  which  its  body 
is  all  over  smeared  ; a sub- 
stance that  serves  at  once  to 
keep  it  warm  in  its  cold  ele- 
ment, and  also  to  keep  its 
skin  soft  and  pliant.  This 
mucus  is  separated  by  two 
long  lymphatic  canals,  that 
extend  on  each  side  from  the 
head  to  the  tail,  and  that 
furnish  it  in  great  abundance. 
As  to  its  intestines,  it  seems 
to  have  but  one  great  bowel, 
running  from  the  mouth  to 
the  vent,  narrow  at  both  ends, 
and  wide  in  the  middle. 

So  simple  a conformation 


seems  to  imply  an  equal  sim- 
plicity of  appetite.  In  fact, 
the  lamprey’s  food  is  either 
slime  and  water,  or  such  small 
water-insects  as  are  scarcely 
perceivable.  Perhaps  its  ap- 
petite may  be  more  active  at 
sea,  of  which  it  is  properly  a 
native ; but  when  it  comes  up 
into  our  rivers,  it  is  hardly 
perceived  to  devour  any  thing. 

Its  usual  time  of  leaving 
the  sea,  which  it  is  annually 
seen  to  do  in  order  to  spawn, 
is  about  the  beginning  of 
spring  ; and,  after  a stay  of  a 
few  months,  it  returns  again 
to  the  sea.  Their  preparation 
for  spawning  is  peculiar ; their 
manner  is  to  make  holes  in 
the  gravelly  bottoms  of  ri- 
vers ; and  on  this  occasion 
their  sucking  power  is  parti- 
cularly serviceable ; for  if  they 
meet  with  a stone  of  a consi- 
derable size  they  will  remove 
it,  and  throw  it  out.  Their 
young  are  produced  from  eggs 
in  the  manner  of  flat  fish ; 
the  female  remains  near  the 
place  where  they  are  excluded, 
and  continues  with  them  till 
they  come  forth.  She  is  some- 
times seen  with  her  whole 
family  playing  about  her ; and 
after  some  time,  she  conducts 
them  in  triumph  back  to  the 
ocean. 

But  some  have  not  suffi- 
cient strength  to  return  ; and 
these  continue  in  the  fresh 
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water  till  they  die.  Indeed, 
the  life  of  this  fish,  according 
to  Rondeletius,  who  has  given 
its  history,  is  but  of  very 
short  continuance  ; and  a 
single  brood  is  the  extent  of 
the  female’s  fertility.  As  soon 
as  she  has  returned  afler  cast- 
ing her  eggs,  she  seems  ex- 
hausted and  flabby.  She  be- 
comes old  before  her  time ; 

I and  two  years  is  generally  the 
limit  of  her  existence. 

However  this  may  be,  they 
' are  very  indifferent  eating  af- 
I ter  they  have  cast  their  eggs, 
and  particularly  at  the  ap- 
. proach  of  hot  weather.  The 
best  season  for  them  is  the 
( months  of  March,  April,  and 
May ; and  they  are  usually 
s taken  in  nets  with  salmon, 
jjj  and  sometimes  in  baskets,  at 
the  bottom  of  the  river.  It 
[,  has  been  an  old  custom  for 

j the  city  of  Gloucester  an- 

y nually  to  present  the  king 
l{j  with  a lamprey-pie ; and,  as 
l(  the  gift  is  made  at  Christmas, 
1(  it  is  not  without  great  dif- 
>]  ficulty  the  corporation  can 

o procure  the  proper  quantity, 
j,  though  they  give  a guinea 

u a-piece  for  taking  them. 

_ How  much  they  were  valued 

* among  the  ancients,  or  a fish 

ej  bearing  some  resemblance  to 

" them,  appears  from  all  the 

:f< 


classics  that  have  praised  good 
living,  or  ridiculed  gluttony. 
One  story  we  are  told  of  this 
fish,  with  which  I will  con- 
clude its  history.  A senator 
of  Rome,  whose  name  does 
not  deserve  being  transmitted  I 
to  posterity,  was  famous  for 
the  delicacy  of  his  lampreys.  | 
Tigellinus  Manucius,  and  all  | 
the  celebrated  epicures  of 
Rome,  were  loud  in  his  praises : 
no  man’s  fish  had  such  a fla- 
vour, was  so  nicely  fed,  or 
so  exactly  pickled.  Augustus, 
hearing  so  much  of  this  man’s 
entertainments,  desired  to  be  j 
his  guest;  and  soon  found  [ 
that  fame  had  been  just  to 
his  merits ; the  man  had  in-  J 
deed  very  fine  lampreys,  and 
of  an  exquisite  flavour.  The  j 
emperor  was  desirous  of  know-  i 
ing  the  method  by  which  he  j 
fed  his  fish  to  so  fine  a relish  ; 
and  the  glutton,  making  no 
secret  of  his  art,  informed  j 
him,  that  his  way  was  to  f 
throw  into  his  ponds  such  of  f 
his  slaves  as  had  at  any  time 
displeased  him.  Augustus,  we 
are  told,  was  not  much  pleased 
with  his  receipt,  and  instantly 
ordered  all  his  ponds  to  be 
filled  up.  The  story  would 
have  ended  better  if  he  had 
ordered  the  owner  to  be  flung; 
in  also. 
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CHAP.  y. 

OE  THE  STURGEON,  AND  ITS  VARIETIES. 


The  Sturgeon,  with  a form 
as  terrible,  and  a body  as 
large,  as  the  shark,  is  yet  as 
harmless  as  the  fish  we  have 
been  just  describing ; inca- 
pable and  unwilling  to  injure 
others,  it  flies  from  the  small- 
est fishes,  and  generally  falls 
a victim  to  its  own  timidity. 

The  sturgeon,  in  its  general 
form,  resembles  a fresh-water 
pike.  The  nose  is  long  ; the 
mouth  is  situated  beneath,  be- 
ing small,  and  without  jaw- 
bones or  teeth.  But  though 
it  is  so  harmless  and  ill  pro- 
vided for  war,  the  body  is 
formidable  enough  to  appear- 
ance. It  is  long,  pentagonal, 
and  covered  with  five  rows  of 
large  bony  knobs,  ©ne  row  on 
the  back  and  two  on  each 
side,  and  a number  of  fins  to 
give  it  greater  expedition. — 
Of  this  fish  there  are  three 
kinds ; * the  Common  Stur- 
geon, the  Caviar  Sturgeon, 
and  the  Huso  or  • Isinglass 
Fish.  The  first  has  eleven 
knobs  or  scales  on  the  back ; 
the  second  has  fifteen  ; and 


* Including:  two  new  species, both 
caught  in  the  Caspian  sea,  there 
nr ejvue  kinds. — Ed. 


the  latter  thirteen  on  the  back, 
and  forty-three  on  the  tail. 
These  differences  seem  light 
to  us  who  only  consider  the 
animal’s  form ; but  those  who 
consider  its  uses  find  the  dis- 
tinction of  considerable  im- 
portance. The  first  is  the 
sturgeon,  the  flesh  of  which 
is  sent  pickled  into  all  parts 
of  Europe.  The  second,  is 
the  fish  from  the  roe  of  which 
that  noted  delicacy  called  Ca- 
viar is  made ; and  the  third, 
besides  supplying  the  caviar, 
furnishes  also  the  valuable 
commodity  of  isinglass.  They 
all  grow  to  a very  great  size  ; 
and  some  of  them  have  been 
found  above  eighteen  feet 
long. 

There  is  not  a country  in 
Europe  but  what  this  fish  vi- 
sits at  different  seasons;  it 
annually  ascends  the  largest 
rivers  to  spawn,  and  propa- 
gates in  an  amazing  number. 
The  inhabitants  along  the 
banks  of  the  Po,  the  Danube? 
and  the  Wolga,  make  great 
profit  yearly  of  its  incursions 
up  the  stream,  and  have  their 
nets  prepared  for  its  recep- 
tion. The  sturgeon  also  is 
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brought  daily  to  the  markets 
of  Rome  and  Venice,  and 
they  are  known  to  abound  in 
the  Mediterranean  sea.  Yet 
those  fish  that  keep  entirely 
either  in  salt  or  fresh  water 
are  but  comparatively  small. 
"When  the  sturgeon  enjoys  the 
vicissitude  of  fresh  and  salt 
water,  it  is  then  that  it  grows 
to  an  enormous  size,  so  as  al- 
most to  rival  even  the  whale 
in  magnitude. 

Nor  are  we  without  fre- 
quent visits  from  this  much 
esteemed  fish  in  England.  It 
is  often  accidentally  taken  in 
our  rivers  in  salmon-nets,  and 
particularly  in  those  parts  that 
are  not  far  remote  from  the 
sea.  The  largest  we  have 
heard  of,  caught  in  Great  Bri- 
tain, was  a fish  taken  in  the 
Eske,  where  they  are  most 
frequently  found,  which  weigh- 
ed four  hundred  and  sixty 
pounds.  An  enormous  size  to 
those  who  have  only  seen  our 
fresh-water  fishes  ! 

North  America  also  furnish- 
es the  sturgeon  : their  rivers 
in  May,  June,  and  July,  sup- 
ply them  in  very  great  abun- 
dance. At  that  time  they  are 
seen  sporting  in  the  water,  and 
leaping  from  its  surface  several 
yards  into  the  air.  When  they 
fall  again  on  their  sides,  the 
concussion  is  so  violent,  that 
the  noise  is  heard,  in  still  wea- 
ther, at  some  miles  distance. 


But  of  all  places  where  this 
animal  is  to  be  found,  it  ap- 
pears no  where  in  such  num- 
bers as  in  the  lakes  of  Frische- 
haff  and  'CurischafF,  near  the 
city  of  Pillau.  In  the  rivers 
also  that  empty  themselves 
into  the  Euxine  sea,  this  fish 
is  caught  in  great  numbers, 
particularly  at  the  mouth  of 
the  river  Don.  In  all  these 
places  the  fishermen  regularly 
expect  their  arrival  from  the 
sea,  and  have  their  nets  and 
salt  ready  prepared  for  their 
reception. 

As  the  sturgeon  is  a harm- 
less fish,  and  no  way  vora- 
cious, it  is  never  caught  by  a 
bait  in  the  ordinary  manner 
of  fishing,  but  always  in  nets. 
From  the  description  given 
above  of  its  mouth,  it  is  not 
to  be  supposed  that  the  stur- 
geon would  swallow  any  hook 
capable  of  holding  so  large  a 
bulk  and  so  strong  a swim- 
mer. In  fact,  it  never  at- 
tempts to  seize  any  of  the  fin- 
ny tribe,  but  lives  by  root- 
ing at  the  bottom  of  the  sea, 
where  it  makes  insects  and 
sea-plants  its  whole  subsis- 
tence. From  this  quality  of 
floundering  at  the  bottom  it 
has  received  its  name ; which 
comes  from  the  German  verb 
Jloeren , signifying  to  wallow 
in  the  mud.  That  it  lives 
upon  no  large  animals  is 
obvious  to  all  those  who  cut 
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it  open,  where  nothing  is 
found  in  its  stomach  but  a kind 
of  slimy  substance,  which  has 
induced  some  to  think  it  lives 
only  upon  water  and  air. 
From  hence  there  is  a Ger- 
man proverb,  which  is  applied 
to  a man  extremely  temper- 
ate, when  they  say,  he  is  as 
moderate  as  a sturgeon. 

As  the  sturgeon  is  so  tem- 
perate in  its  appetites,  so  is  it 
also  equally  timid  in  its  na- 
ture. There  would  be  scarcely 
any  method  of  taking  it,  did 
not  its  natural  desire  of  pro- 
pagation induce  it  to  incur 
so  great  a variety  of  dangers. 
The  smallest  fish  is  alone  suf- 
ficient to  terrify  a shoal  of 
sturgeons ; for,  being  unfur- 
nished with  any  weapon  of 
defence,  they  are  obliged  to 
trust  to  their  swiftness  and 
their  caution  for  security. 
Like  all  animals  that  do  not 
make  war  upon  others,  stur- 
geons live  in  society  among 
themselves  : rather  for  the 
purposes  of  pleasure  than  from 
any  power  of  mutual  protec- 
tion. Gesner  even  asserts, 
that  they  are  delighted  with 
sounds  of  various  kinds  ; and 
that  he  has  seen  them  shoal 
together  at  the  notes  of  a 
trumpet. 

The  usual  time,  as  was  said 
before,  for  the  sturgeon  to 
come  up  rivers  to  deposit  its 
spawn,  is  about  the  beginning 


of  summer,  when  the  fisher- 
men of  all  great  rivers  make 
a regular  preparation  for  its 
reception.  At  Pillau,  parti- 
cularly, the  shores  are  formed 
into  districts,  and  allotted  to 
companies  of  fishermen,  some 
of  which  are  rented  for  about 
three  hundred  pounds  a-year. 
The  nets  in  which  the  sturgeon 
is  caught  are  made  of  small 
cord,  and  placed  across  the 
mouth  of  the  river ; but  in  such 
a manner  that,  whether  the 
tide  ebbs  or  flows,  the  pouch  of 
the  net  goes  with  the  stream. — 
The  sturgeon  thus  caught, 
while  in  the  water,  is  one  of 
the  strongest  fishes  that  swims, 
and  often  breaks  the  net  to 
pieces  that  incloses  it  ; but 
the  instant  it  is  raised,  with 
its  head  above  water,  all  its 
activity  ceases;  it  is  then  a 
lifeless,  spiritless  lump,  and 
suffers  itself  to  be  tamely 
dragged  on  shore.  It  has 
been  found  prudent,  however, 
to  draw  it  to  shore  gently; 
for  if  excited  by  any  unne- 
cessary violence,  it  has  been 
found  to  break  the  fisherman’s 
legs  with  a blow  of  its  tail. 
The  most  experienced  fishers, 
therefore,  when  they  have 
drawn  it  to  the  brink,  keep 
the  head  still  elevated,  which 
prevents  its  doing  any  mis- 
chief with  the  hinder  part  of 
the  body  : others,  by  a noose, 
fasten  the  head  and  the  tail 
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together  ; and  thus  without 
immediately  despatching  it, 
bring  it  to  the  market,  if 
there  be  one  near,  or  keep  it 
till  their  number  is  completed 
for  exportation. 

The  flesh  of  this  animal, 
pickled,  is  very  well  known  at 
all  the  tables  of  Europe  ; and 
is  even  more  prized  in  Eng- 
land than  in  any  of  the  coun- 
tries where  it  is  usually 
caught.  The  fishermen  have 
two  different  methods  of  pre- 
paring it.  The  one  is  by  cut- 
ting it  in  long  pieces  length- 
wise, and,  having  salted  them, 
by  hanging  them  up  in  the  sun 
to  dry  : the  fish  thus  prepared 
is  sold  in  all  the  countries  of 
the  Levant,  and  supplies  the 
want  of  better  provision.  The 
other  method,  which  is  usu- 
ally practised  in  Holland,  and 
along  the  shores  of  the  Bal- 
tic, is  to  cut  the  sturgeon 
crosswise,  into  short  pieces, 
and  put  it  in  small  barrels, 
with  a pickle  made  of  salt  and 
saumure.  This  is  the  sturgeon 
which  is  sold  in  England  ; and 
of  which  great  quantities  came 
from  the  North,  until  we  gave 
encouragement  to  the  impor- 
tation of  it  from  North  Ame- 
rica. From  thence  we  are  very 
well  supplied ; but  it  is  said, 
not  with  such  good  fish  as 
those  imported  from  the 
North  of  Europe. 

A very  great  trade  is  also 


carried  on  with  the  roe  of  the 
sturgeon,  preserved  in  a par- 
ticular manner,  and  called 
Caviar:  it  is  made  from  the 
roe  of  all  kinds  of  sturgeon, 
but  particularly  the  second. 
This  is  much  more  in  request 
in  other  countries  of  Europe 
than  with  us.  To  all  these 
high-relished  meats,  the  appe- 
tite must  be  formed  by  de- 
grees; and  though  formerly, 
even  in  England,  it  was  very 
much  in  request  at  the  polit- 
est tables,  it  is  at  present 
sunk  entirely  into  disuse.  It 
is  still,  however,  a consider- 
able merchandise  among  the 
Turks,  Greeks,  and  Venetians. 
Caviar  somewhat  resembles 
soft  soap  in  consistence;  but 
it  is  of  a brown,  uniform  co- 
lour, and  is  eaten  as  cheese 
with  bread.  The  manner  of 
making  it  is  this : they  take 
the  spawn  from  the  body  of 
the  sturgeon — for  it  is  to  be 
observed,  the  sturgeon  differs 
from  other  cartilaginous  fish, 
in  that  it  has  spawn  like  a 
cod,  and  not  eggs  like  a ray. 
They  take  the  spawn,  I say, 
and  freeing  it  from  the  small 
membranes  that  connect  it 
together,  they  wash  it  with 
vinegar,  and  afterwards  spread 
it  to  dry  upon  a table  ; they 
then  put  them  into  a vessel 
with  salt,  breaking  the  spawn 
with  their  hands,  and  not  with 
a pestle ; this  done,  they  put 
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it  into  a canvass  bag,  letting 
the  liquor  drain  from  it ; 
lastly  they  put  it  into  a tub, 
with  holes  in  the  bottom,  so 
that,  if  there  be  any  moisture 
still  remaining,  it  may  run 
out ; then  it  is  pressed  down, 
and  covered  up  close  for  use. 

But  the  Huso  or  Isinglass 
fish  furnishes  a still  more  va- 
luable commodity.  This  fish 
is  caught  in  great  quantities 
in  the  Danube,  from  the  month 
of  October  to  January  : it  is 
seldom  under  fifty  pounds 
weight,  and  often  above  four 
hundred  : its  flesh  is  soft, 
glutinous,  and  flabby ; but  it  is 
sometimes  salted,  which  makes 
it  better  tasted,  and  then  it 
turns  red  like  salmon.  It  is 
for  the  commodity  it  furnishes 
that  it  is  chiefly  taken.  Isin- 
glass is  of  a whitish  substance, 
inclining  to  a yellow,  done  up 
into  rolls,  and  so  exported  for 
use.  It  is  very  well  known 
as  serviceable,  not  only  in 
medicine,  but  many  arts.  The 
varnisher,  the  wine-merchant? 
and  even  the  clothier,  know 
its  uses ; and  very  great  sums 
are  yearly  expended  upon  this 
single  article  of  commerce. 
The  manner  of  making  it  is 
this : they  take  the  skin,  the 
entrails,  the  fins,  and  the  tail 
of  this  fish,  and  cut  them  in- 
to small  pieces ; these  are  left 
to  macerate  in  a sufficient 
quantity  of  warm  water,  and 


they  are  all  boiled  shortly 
after  with  a slow  fire,  until 
they  are  dissolved  and  reduced 
to  a jelly  ; this  jelly  is  spread 
upon  instruments  made  for 
the  purpose,  so,  that  drying, 
it  assumes  the  form  of  parch- 
ment, and  when  quite  dry  it 
is  then  rolled  into  the  form 
which  we  see  in  the  shops. 

This  valuable  commodity  is 
principally  furnished  from 
Russia,  where  they  prepare 
gi’eat  quantities  surprisingly 
cheap.*  Mr.  Jackson,  an  in- 
genious countryman  of  our 
own,  found  out  an  obvious 
method  of  making  a glue  at 
home  that  answered  all  the 
purposes  of  isinglass  ; but 
what  with  the  trouble  of  mak- 
ing it,  and  perhaps  the  arts 
put  in  practice  to  undersell 
him,  he  was,  as  I am  told, 
obliged  to  discontinue  the  im- 
provement of  his  discovery. 
Indeed,  it  is  a vain  attempt 
to  manufacture  among  our- 
selves those  things  which  may 
be  more  naturally  and  cheap- 
ly supplied  elsewhere.  We 
have  many  trades  that  are  un- 
naturally, if  I may  so  express 
it,  employed  among  us ; that 
furnish  more  laboriously  those 
necessaries  with  which  other 
countries  could  easily  and 

* It  is  also  prepared  in  North 
America,  from  various  fishes,  bat 
principally  from  the  White  Dol- 
phin, or  Belluirn,  whose  sound 
plies  the  ingredie)it.~-E.!>* 


so 
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cheaply  supply  us.  It  would 
be  wiser  to  take  what  they 
can  thus  produce ; and  to  turn 
our  artisans  to  the  increase 
and  manufacture  of  such  pro- 
ductions as  thrive  more  rea- 
dily among  us.  Were,  for,  in- 
stance, the  number  of  hands 
that  we  have  now  employed 


in  the  manufacture  of  silk, 
turned  to  the  increase  of  a- 
griculture,  it  is  probable  that 
the  increased  quantity  of  corn 
thus  produced,  would  be  more 
than  an  equivalent  for  the 
diminution  of  national  wealth 
in  purchasing  wrought  silk 
from  other  countries. 


CHAP.  VI. 

OF  ANOMALOUS  CARTILAGINOUS  FISHES. 


Of  all  others,  the  Cartilagin- 
ous class  seems  to  abound 
with  the  greatest  variety  of 
ill-formed  animals  ; and,  if 
philosophy  could  allow  the 
expression,  we  might  say, 
that  the  cartilaginous  class 
was  the  class  of  monsters ; 
in  fact,  it  exhibits  a variety  of 
shapeless  beings,  the  devia- 
tions of  which  from  the  usual 
form  of  fishes  are  beyond  the 
power  of  words  to  describe, 
and  scarcely  of  the  pencil  to 
draw.  In  this  class  we  have 
the  Pipe  Fish,  that  almost 
tapers  to  a thread,  and  the 
Sun  Fish,  that  has  the  ap- 
pearance of  a bulky  head,  but 
the  body  cut  off  in  the  middle ; 
the  Hippocampus,  with  a head 
somewhat  like  that  of  a horse, 


and  the  Water  Bat,  whose 
head  can  scarcely  be  distin- 
guished from  the  body.  In 
this  class  we  find  the  Fishing 
Frog,  which  from  its  defor- 
mity some  have  called  the 
Sea  Devil ; the  Chimaera,  the 
Lump  Fish,  the  Sea  Porcupine, 
and  the  Sea  Snail.  Of  all 
these  the  history  is  but  little 
known  ; and  naturalists  sup- 
ply the  place  with  descrip- 
tion. 

The  Sun  Fish  sometimes 
grows  to  a very  large  size; 
one  taken  near  Plymouth  was 
five  hundred  weight.  In  form 
it  resembles  a bream,  or  some 
deep  fish  cut  off  in  the  mid- 
dle : the  mouth  is  very  small, 
and  contains  in  each  jaw  two 
broad  teeth,  with  sharp  edges : 
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the  colour  of  the  back  is  dusky 
and  dappled,  and  the  belly  is 
a silvery  white.  When  boiled, 
it  has  been  observed  to  turn 
to  a glutinous  jelly,  and  would 
most  probably  serve  for  all  the 
purposes  of  isinglass,  were  it 
found  in  sufficient  plenty. 

The  Fishing  Frog  in  shape 
very  much  resembles  a tad- 
pole or  young  frog  ; but  then 
a tadpole  of  enormous  size, 
for  it  grows  to  above  five  feet 
long,  and  its  mouth  is  some- 
times a yard  wide.  Nothing 
can  exceed  its  deformity.  The 
head  is  much  bigger  than  the 
whole  body;  the  under  jaw 
projects  beyond  the  upper,  and 
both  are  armed  with  rows  of 
slender  sharp  teeth  : the  pa- 
late and  the  tongue  are  fur- 
nished with  teeth  in  like  man- 
ner : the  eyes  are  placed  on 
the  top  of  the  head,  and  are 
encompassed  with  prickles  : 
immediately  above  the  nose, 
are  two  long  beards  or  fila- 
ments, small  in  the  beginning, 
but  thicker  at  the  end,  and 
round  : these,  as  it  is  said, 
answer  a very  singular  pur- 
pose; for,  being  made  some- 
what resembling  a fishing- 
line,  it  is  asserted,  that  the 
animal  converts  them  to  the 
purposes  of  fishing.  With 
these  extended,  as  Pliny  as- 
serts, the  fishing  frog  hides 
in  muddy  waters,  and  leaves 
nothing  but  the  beards  to  be 


seen  : the  curiosity  of  the 
smaller  fish  brings  them  to 
view  these  filaments,  and  their 
hunger  induces  them  to  seize 
the  bait  ; upon  which  the 
animal  in  ambush  instantly 
draws  in  its  filaments,  with 
the  little  fish  that  had  taken 
the  bait,  and  devours  it  with- 
out mercy.  This  story,  though 
apparently  improbable,  has 
found  credit  among  some  of 
our  best  naturalists  ; but  what 
induces  me  to  doubt  the  fact 
is,  that  there  is  another  spe- 
cies of  this  animal,  that  has 
no  beards,  which  it  would  not 
want  if  they  were  necessary  to 
the  existence  of  the  kind. — 
Rondeletius  informs  us,  that 
if  we  take  out  the  bowels,  the 
body  will  appear  with  a kind 
of  transparence ; and  that  if  a 
lighted  candle  be  placed  with- 
in the  body,  as  in  a lantern, 
the  whole  has  a very  formida- 
ble appearance.  The  fisher- 
men, however,  have,  in  gene- 
ral, a great  regard  for  this 
ugly  fish,  as  it  is  an  enemy  to 
dog-fish,  the  bodies  of  those 
fierce  and  voracious  animals 
being  often  found  in  its  sto- 
mach , whenever  they  take  it, 
therefore,  they  always  set  it 
at  liberty. 

The  Lump  Fish  is  trifling 
in  size,  compared  to  the  for- 
mer : its  length  is  but  sixteen 
inches,  and  its  weight  about 
four  pounds ; the  shape  of  the 
G 
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body  is  like  that  of  a bream, 
deep,  and  it  swims  edgeways ; 
the  back  is  sharp  and  elevated, 
and  the  belly  flat ; the  lips, 
mouth,  and  tongue  of  this 
animal,  are  of  a deep  red ; 
the  whole  skin  is  rough,  with 
bony  knobs  ; the  largest  row 
is  along  the  ridge  of  the  back ; 
the  belly  is  of  a bright  crim- 
son colour ; but  what  makes 
the  chief  singularity  in  this 
fish,  is  an  oval  aperture  in 
the  belly,  surrounded  with 
a fleshy  soft  substance  that 
seems  bearded  all  round;  by 
means  of  this  part  it  adheres 
with  vast  force  to  any  thing 
it  pleases.  If  flung  into  a 
pail  of  water,  it  will  stick  so 
close  to  the  bottom,  that  on 
taking  the  fish  by  the  tail,  one 
may  lift  up  pail  and  all,  though 
it  hcdds  several  gallons  of  wa- 
ter. Great  numbers  of  these 
fish  are  found  along  the  coasts 
of  Greenland  in  the  beginning 
of  summer,  where  they  resort 
to  spawn.  Their  roe  is  re- 
markably large,  and  the  Green- 
landers boil  it  to  a pulp  for 
eating.  They  are  extremely 
fat,  but  not  admired  in  Eng- 
land, being  both  flabby  and 
insipid. 

The  Sea  Snail  takes  its 
name  from  the  soft  and  unc- 
tuous texture  of  its  body,  re- 
sembling the  snail  upon  land. 
It  is  almost  transparent,  and 
soon  dissolves  and  melts  away. 


It  is  but  a little  animal,  being 
not  above  five  inches  long. 
The  colour,  when  fresh  taken, 
is  of  a pale  brown,  the  shape 
of  the  body  round,  and  the 
back  fin  reaches  all  the  way 
from  the  head  to  the  tail. 
Beneath  the  throat  is  a round 
depression,  of  a whitish  co- 
lour, surrounded  by  twelve 
brown  spots,  placed  in  a cir- 
cle. It  is  taken  in  England 
at  the  mouth  of  rivers,  four 
or  five  miles  distant  from  the 
sea. 

The  body  of  the  Pipe  Fish, 
in  the  thickest  part,  is  not 
thicker  than  a swan-quill, 
while  it  is  above  sixteen  inches 
long.  This  is  angular;  but 
the  angles  being  not  very 
sharp,  they  are  not  discerni- 
ble until  the  fish  is  dried.  Its 
general  colour  is  an  olive- 
brown,  marked  with  numbers 
of  bluish  lines,  pointing  from 
the  back  to  the  belly.  It  is 
viviparous;  for,  on  crushing 
one  that  was  just  taken,  hun- 
dreds of  very  minute  young 
ones  were  observed  to  crawl 
about. 

The  Hippocampus,  which, 
from  the  form  of  its  head, 
some  call  the  Sea-horse,  never 
exceeds  nine  inches  in  length. 
It  is  about  as  thick  as  a man’s 
thumb,  and  the  body  is  said, 
while  alive,  to  have  hair  on 
the  fore-part,  which  falls  off 
J when  it  is  dead.  The  snout 
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is  a sort  of  tube  with  a hole 
at  the  bottom,  to  which  there 
is  a cover,  which  the  ani- 
mal can  open  and  shut  at 
pleasure.  Behind  the  eyes 
there  are  two  fins,  which  look 
like  ears ; and  above  them 
are  two  holes,  which  serve  for 
respiration.  The  whole  body 
seems  to  be  composed  of  car- 
tilaginous rings,  on  the  inter- 
mediate membranes  of  which 
several  small  prickles  are 
placed.  It  is  found  in  the 
Mediterranean,  and  also  in 
the  Western  Ocean;  and,  up- 
on the  whole,  more  resembles 
a great  caterpillar  than  a fish. 
The  ancients  considered  it  as 
extremely  venomous ; proba- 
bly induced  by  its  peculiar 
figure.  From  these  harmless 
animals,  covered  with  a slight 
coat  of  mail,  we  may  proceed 
to  others,  more  thickly  de- 
fended, and  more  formidably 
armed,  whose  exact  station  in 
the  scale  of  fishes  is  not  yet 
ascertained.  While  Linnaeus 
ranks  them  among  the  carti- 
laginous kinds,  a later  na- 
turalist places  them  among 
the  spinous  class.  With  which 
tribe  they  most  agree,  suc- 
ceeding observations  must  de- 
termine. At  present  we  seem 
better  acquainted  with  their 
figure  than  their  history : their 
deformity  is  obvious ; and  the 
venomous  nature  of  the  great- 
est number,  has  been  con- 


firmed by  fatal  experience. — 
This  circumstance,  as  well  as 
the  happy  distance  at  which 
they  are  placed  from  us,  be- 
ing all  found  in  the  Oriental 
or  American  seas,  may  have 
prevented  a more  critical  in- 
quiry ; so  that  we  know  but 
little  of  the  nature  of  their 
malignity,  and  still  less  of 
their  pursuits  and  enmities  in 
the  deep. 

In  the  first  of  this  tribe  we 
may  place  the  Sea  Orb,  which 
is  almost  round,  has  a mouth 
like  a frog,  and  is  from  seven 
inches  to  two  feet  long.  Like 
the  porcupine,  from  whence 
it  sometimes  takes  its  name, 
being  also  called  the  Sea  Por- 
cupine, it  is  covered  over  with 
long  thorns  or  prickles,  which 
point  on  every  side  ; and, 
when  the  animal  is  enraged, 
it  can  blow  up  its  body  as 
round  as  a bladder.  Of  this 
extraordinary  creature  there 
are  many  kinds  : some  threat- 
ening only  with  spines,  as  the 
Sea  Hedgehog ; others  de- 
fended with  a bony  helmet 
that  covers  the  head,  as  the 
Ostracion ; others  witli  a coat 
of  mail  from  the  head  to  the 
tail,  where  it  terminates  in  a 
point,  as  the  Centriscus  ; and 
others  still  armed  offensively 
and  defensively  with  bones 
and  spines,  as  the  Shield 
Orb. 

Of  these  scarcely  one  is 
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without  its  peculiar  weapon 
of  offence.  The  centriscus 
wounds  with  ite  spine ; the 
ostracion  poisons  with  its  ve- 
nom ; the  orb  is  impregnable, 
and  is  absolutely  poisonous 
if  eaten.  Indeed,  their  figure 
is  not  such  as  would  tempt 
one  to  make  the  experiment ; 
and  the  natives  of  those  coun- 
tries where  they  are  found, 
are  careful  to  inform  foreign- 
ers of  their  danger:  yet  a 
certain  sailor  at  the  Cape  of 
Good  Hope,  not  believing 
what  the  Dutch  told  him 
concerning  their  venom,  was 
resolved  to  make  the  experi- 
ment, and  break  through  a 
prejudice,  which  he  supposed 
was  founded  on  the  animal’s 
deformity.  He  tried,  and  ate 
one;  but  his  rashness  cost 
him  his  life ; he  instantly  fell 
sick,  and  died  a few  days 
after. 

These  frightful  animals  are 
of  different  sizes ; some  not 
bigger  than  a foot-ball,  and 
others  as  large  as  a bushel. 
They  almost  all  flatten  and 
erect  their  spines  at  pleasure, 
and  increase  the  terrors  of 
their  appearance  in  propor- 
tion to  the  approach  of  dan- 
ger. At  first  they  seem  more 
inoffensive ; their  body  ob- 
long, with  all  their  weapons 
pointing  towards  the  tail  ; 
but,  upon  being  provoked  or 
alarmed,  the  body,  that  be- 


fore seemed  small,  swells  to 
the  view;  the  animal  visibly 
grows  rounder  and  larger, 
and  all  its  prickles  stand  up- 
right, and  threaten  the  in- 
vader on  every  side.  The 
Americans  often  amuse  them- 
selves with  the  barren  plea- 
sure of  catching  these  fright- 
ful creatures  by  a line  and 
hook,  baited  with  a piece  of 
sea-crab.  The  animal  ap-r 
proaches  the  bait  with  its 
spines  flattened  ; but  when 
hooked  and  stopped  by  the 
line,  straight  all  its  spines  are 
erected;  the  whole  body  be- 
ing armed  in  such  a manner 
at  all  points,  that  it  is  im- 
possible to  lay  hold  of  it  on 
any  part.  For  this  reason  it 
is  dragged  to  some  distanco 
from  the  water,  and  there  it 
quickly  expires.  In  the  mid- 
dle of  the  belly  of  all  these 
there  is  a sort  of  bag  or  blad- 
der filled  with  air,  and  by  the 
inflation  of  which  the  animal 
swells  itself  in  the  manner 
already  mentioned. 

In  describing  the  deformed 
animals  of  this  class,  one  is 
sometimes  at  a loss  whether 
it  be  a fish  or  an  insect  that 
lies  before  him.  Thus  the 
hippocampus  and  the  pipe- 
fish bear  a strong  resemblance 
to  the  catterpillar  and  the 
worm;  while  the  lesser  orb 
bears  some  likeness  to  the 
class  of  sea-eggs  to  be  de- 
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scribed  after.  I will  conclude 
this  account  of  cartilaginous 
fishes  with  the  description  of 
an  animal  which  I would 
scarcely  call  a fish,  but  that 
Father  Labat  dignifies  it  with 
the  name.  Indeed,  this  class 
teems  with  such  a number  of 
odd-shaped  animals,  that  one 
is  prompted  to  rank  every 
thing  extraordinary  of  the 
finny  species  among  the  num- 
ber : but  besides,  Labat  says, 
its  bones  are  cartilaginous, 
and  that  may  entitle  it  to  a 
place  here. 

The  animal  I mean  is  the 
Galley  Fish,  which  Linnaeus 
degrades  into  the  insect  tribe, 
under  the  title  of  the  Medusa, 
but  which  I choose  to  place 
in  this  tribe,  from  its  habits^ 
that  are  somewhat  similar. 
To  the  eye  of  an  unmindful 
spectator,  this  fish  seems  a 
transparent  bubble  swimming- 
on  the  surface  of  the  sea,  or 
like  a bladder  variously  and 
beautifully  painted  with  vivid 
colours,  where  red  and  violet 
predominate,  as  variously  op- 
posed to  the  beams  of  the 
sun.  It  is,  however,  an  ac- 
tual fish;  the  body  of  which 
is  composed  of  cartilages,  and 
a very  thin  skin  filled  with 
air,  which  thus  keeps  the 
animal  floating  on  the  sur- 
face, as  the  waves  and  the 
winds  happen  to  drive.  Some- 
times it  is  seen  thrown  on 


the  shore  by  one  wave,  and 
again  washed  back  into  the 
sea  by  another.  Persons  who 
happen  to  be  walking  along 
the  shore  often  happen  to 
tread  upon  these  animals ; 
and  the  bursting  of  their 
body  yields  a report  like  that 
when  one  treads  upon  the 
swim  of  a fish.  It  has  eight 
broad  feet,  with  which  it 
swims,  or  which  it  expands 
to  catch  the  air  as  with  a 
sail.  It  fastens  itself  to  what- 
ever it  meets  by  means  of  its 
legs,  which  have  an  adhesive 
quality.  Whether  they  move 
when  on  shore,  Labat  could 
never  perceive,  though  he 
did  every  thing  to  make 
them  stir ; he  only  saw  that 
it  strongly  adhered  to  what- 
ever substances  he  applied  it. 
It  is  very  common  in  America, 
and  grows  to  the  size  of  a 
goose-egg,  or  somewhat  more. 
It  is  perpetually  seen  float- 
ing; and  no  efforts  that  are 
used  to  hurt  it  can  sink  it  to 
the  bottom.  All  that  appears 
above  water  is  a bladder  clear 
and  transparent  as  glass,  and 
shining  with  the  most  beauti- 
ful colours  of  the  rainbow. 
Beneath,  in  the  water,  are 
four  of  the  feet  already  men- 
tioned, that  serve  as  oars, 
while  the  other  four  are  ex- 
panded above  to  sail  with. 
But  what  is  most  remarkable 
in  this  extraordinary  creature 
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is  the  violent  pungency  of 
the  slimy  substance  with 
which  its  legs  are  smeared. 
If  the  smallest  quantity  but 
touch  the  skin,  so  caustic  is 
its  quality,  that  it  burns  it 
like  hot  oil  dropped  on  the 
part  affected.  The  pain  is 
worst  in  the  heat  of  the  day, 
but  ceases  in  the  cool  of  the 
evening.  It  is  from  feeding 
on  these,  that  he  thinks  the 
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poisonous  quality  contracted 
by  some  West  Indian  fish  may 
be  accounted  for.  It  is  cer- 
tain these  animals  are  ex- 
tremely common  along  all  the 
coasts  in  the  Gulf  of  Mexico  ; 
and  whenever  the  shore  is 
covered  with  them  in  an  un- 
usual manner,  it  is  considered 
as  a certain  forerunner  of  a 
storm. 


BOOK  nr. 
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CHAP.  I. 

THE  DIVISION  OF  SPINOUS  FISHES. 


The  third  general  division  of 
fishes  is  into  that  of  the  spi- 
nous or  bony  kind.  These  are 
obviously  distinguished  from 
the  rest  by  having  a complete 
bony  covering  to  their  gills  ; 
by  their  being  furnished  with 
no  other  method  of  breathing 
but  gills  only;  by  their  bones, 
which  are  sharp  and  thorny ; 
and  their  tails,  which  are 
placed  in  a situation  perpen- 
dicular to  the  body.  This  is 
that  class  which  alone  our 
later  naturalists  are  willing 
to  admit  as  fishes.  The  ceta- 
ceous class  with  them  are  but 
beasts  that  have  taken  up 
their  abode  in  the  ocean  ; the 
cartilaginous  class  are  an  am- 
phibious band,  that  are  but 
half  denizens  of  that  ele- 
ment : it  is  fishes  of  the  spi- 
nous kind  that  really  deserve 
the  appellation. 


This  distinction  the  gene- 
rality of  mankind  will  hardly 
allow;  but  whatever  be  the 
justice  of  this  preference  in 
favour  of  the  spinous  class,  it 
is  certain  that  the  cetaceous 
and  cartilaginous  classes  bear 
no  proportion  to  them  in 
number.  Of  the  spinous 
classes  are  already  known 
above  four  hundred  species ; 
so  that  the  numbers  of  the 
former  are  trifling  in  compa- 
rison, and  make  not  above  a 
fifth  part  of  the  finny  crea- 
tion. 

From  the  great  variety  in 
this  class,  it  is  obvious  how 
difficult  a task  it  must  have 
been  to  describe  or  remember 
even  a part  of  what  it  con- 
tains. When  six  hundred  dif- 
ferent sorts  of  animals  offer 
themselves  to  consideration, 
the  mind  is  bewildered  in  the 
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multiplicity  of  objects  that 
all  lay  some  claim  to  its  at- 
tention. To  obviate  this  con- 
fusion, systems  have  been  de- 
vised, which,  throwing  several 
fishes  that  agree  in  many 
particulars  into  one  group, 
and  thus  uniting  all  into  so 
many  particular  bodies,  the 
mind  that  was  incapable  of 
separately  considering  each, 
is  enabled  to  comprehend  all, 
when  thus  offered  in  larger 
masses  to  its  consideration. 

Indeed,  of  all  the  beings  in 
animated  nature,  fishes  most 
demand  a systematical  ar- 
rangement. Quadrupeds  are 
but  few,  and  can  be  all 
known  ; birds,  from  their  sel- 
dom varying  in  their  size,  can 
be  very  tolerably  distinguished 
without  system;  but  among 
fishes,  which  no  size  can  dis- 
criminate, where  the  animal 
ten  inches,  and  the  animal 
ten  feet  long,  is  entirely  the 
same,  there  must  be  some 
other  criterion  by  which  they 
are  to  be  distinguished ; some- 
thing that  gives  precision  to 
our  ideas  of  the  animal  whose 
history  we  desire  to  know. 

Of  the  real  history  of  fishes, 
very  little  is  yet  known  ; but 
of  very  many  we  have  full 
and  sufficient  accounts,  as  to 
their  external  form.  It  would 
be  unpardonable,  therefore,  in 
a history  of  these  animals, 
not  to  give  the  little  we  do 


know  ; and  at  least  arrange 
our  forces,  though  we  cannot 
tell  their  destination.  In  this 
art  of  arrangement,  Artedi 
and  Linnaeus  have  long  been 
conspicuous  : they  have  both 
taken  a view  of  the  animal's 
form  in  different  lights  ; and, 
from  the  parts  which  most 
struck  them,  have  founded 
their  respective  systems. 

Artedi,  who  was  foremost, 
perceiving  that  some  fishes 
had  prickly  fins,  as  the  pike ; 
that  others  had  soft  pliant 
ones,  as  the  herring ; and  that 
others  still  wanted  that  par- 
ticular fin  by  which  the  gills 
are  opened  and  shut,  as  the 
eel,  made  out  a system  from 
these  varieties.  Linnaeus,  on 
the  other  hand,  rejecting  this 
system,  which  he  found  liable 
to  too  many  exceptions,  con- 
sidered the  fins  not  with  re- 
gard to  their  substance,  but 
their  position.  The  ventral 
fins  seem  to  be  the  great  ob- 
ject of  his  system  ; he  con- 
siders them  in  fishes  supply- 
ing the  same  offices  as  feet  in 
quadrupeds ; and  from  their 
total  absence,  or  from  their 
being  situated  nearer  the  head 
or  the  tail,  in  different  fishes, 
he  takes  the  differences  of  his 
system. 

These  arrangements,  whicf' 
are  totally  arbitrary,  anj; 
which  are  rather  a method! 
than  a science,  are  always 
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fluctuating;  and  the  last  is 
generally  preferred  to  that 
which  went  before.  There 
has  lately  appeared,  however, 
a system  composed  by  Mr. 
Gouan,  of  Montpellier,  that 
deserves  applause  for  more 
than  its  novelty.  It  appears 
to  me  the  best  arrangement 
of  this  kind  that  ever  was 
made;  and  in  it  the  divisions 
are  not  only  precisely  syste- 
matical, but,  in  some  mea- 
sure, adopted  by  nature  itself. 
This  learned  Frenchman  has 
united  tbe  systems  of  Artedi 
and  Linnaeus  together ; and, 
by  bringing  one  to  correct 
the  other,  has  made  out  a 
number  of  tribes  that  are 
marked  with  the  utmost  pre- 
cision. A part  of  this  sys- 
tem, however,  we  have  al- 
ready gone  through  in  the 
cartilaginous,  or,  as  he  calls 
a part  of  them,  the  branchios- 
tegous  tribe  of  fishes.  In  the 
arrangement  of  these,  I have 
followed  Linnaeus,  as  the 
number  of  them  was  but  small, 
and  his  method  simple.  But 
in  that  which  is  more  pro- 
perly called  the  spinous  class 
of  fishes,  I will  follow  Mr. 
Gouan’s  s.v  -tem  $ the  terms  of 
which,  a!  well  as  of  all  the 
former  sy  jems,  require  some 
explanation.  I do  not  love  to 
multiply  the  technical  terms 
of  a science;  but  it  often 
happens  that  names,  by  be- 


ing long  used,  are  as  neces- 
sary to  be  known  as  the  sci- 
ence itself. 

If  we  consider  the  sub- 
stance of  the  fin  of  a fish, 
we  shall  find  it  composed, 
besides  the  skin,  either  of 
strait,  hard,  pointed,  bony 
prickles  or  spines,  as  in  the 
pike  ; or  of  soft,  crooked,  or 
forked  bones,  or  cartilages,  as 
in  the  herring.— The  fish  that 
have  bony  prickly  fins,  are 
called  prichly  finned  Jish ; 
the  latter,  that  have  soft,  or 
cartilaginous  fins,  are  called 
soft-finned  Jish.  The  prickly- 
finned  fish  have  received  the 
Greek  new-formed  name  of 
Acanthopterigii ; the  soft- 
finned  fish  have  likewise  their 
barbarous  Greek  name  of 
Malacopterigii.  Thus  far  Ar- 
tedi has  supplied  Mr.  Gouan 
with  names  and  divisions. 
All  spinous  fish  are  divided 
into  prickly-finned  fish  and 
soft-finned  fish. 

Again,  Linnaeus  has  taught 
him  to  remark  the  situation 
of  the  fins  ; for  the  ventral,  or 
belly-fins,  which  are  those 
particularly  to  be  remarked, 
are  either  wholly  wanting,  as 
in  the  eel,  and  then  the  fish 
is  called  Apodal  (a  Greek 
word,  signifying  without  feet ;) 
or  the  ventral-fins  are  placed 
more  forward  than  the  pec- 
toral-fins, as  in  the  haddock, 
and  then  the  animal  is  a Ju - 


90 


HISTORY  OF  FISHES. 


gular-jish ; or  the  ventral- 
tins  are  placed  directly  under 
the  pectoral-fins,  as  in  the 
father-lasher,  and  then  it  is 
called  a Thoracic-fish ; or, 
lastly,  the  ventral-fins  are 
placed  nearer  the  tail  than 
the  pectoral-fins,  as  in  the 
minnow,  and  then  it  is  an 
A bdominal-Jish. 

Possessed  of  these  distribu- 
tions, the  French  naturalist 
mixes  and  unites  them  in 
two  grand  divisions.  All  the 
prickly-finned  fish  make  one 
general  division  ; all  the  soft- 
finned  fish  another.  These 
first  are  distinguished  from 
each  other,  as  being  either 
apodal , jugular , thoracic , or 
abdominal.  Thus  there  are 
prickly-finned  apodal  fishes  ; 
prickly-finned  jugular  fishes ; 
prickly-finned  thoracic  fishes; 
and  prickly-finned  abdominal 
fishes.  On  the  other  hand, 
the  soft-finned  fishes  fall  un- 
der a similar  distribution, 
and  make  the  other  general 


division.  Thus  there  are  soft- 
finned  apodal  fishes,  soft-fin- 
ned jugular  fishes,  soft-finned 
thoracic  fishes,  and  soft-fin- 
abdominal  fishes.  These  ge- 
neral characters  are  strongly 
marked,  and  easily  remem- 
bered. It  only  remains,  there- 
fore, to  divide  these  into  such 
tribes  as  are  most  strongly 
marked  by  nature ; and  to 
give  the  distinct  characters  of 
each  to  form  a complete  sys- 
tem with  great  simplicity.— 
This  Mr.  Gouan  has  done ; 
and  the  tribes  into  which  he 
has  distributed  each  of  these 
divisions,  exactly  amount  to 
fifty.  Thus  the  reader,  who 
can  contain  in  his  memory  the 
characteristic  marks  of  fifty 
kinds,  will  have  a tolerable 
idea  of  the  form  of  every  kind 
of  spinous  fish.  I say,  of  the 
form;  for  as  to  the  history 
and  nature  of  the  animal  it- 
self, that  can  only  be  obtained 
by  experience  and  informa- 
tion. 


SECT.  I. 


PRICKLY-FINNED  FISHES. 


Prickly -ginned  Apodal 
Fish. 

1.  The  Trichurus.  The  body 
of  a sword-form;  the  head 


oblong  ; the  teeth  sword-like, 
bearded  near  the  points ; the 
fore-teeth  largest ; the  fin  that 
covers  the  gills  with  seven 
spines;  the  tail  ending  in  a 
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point  without  fins ; an  inha- 
bitant near  the  Oriental  and 
American  shores ; of  a silvery 
white  ; frequently  leaping  in- 
to the  fishermen’s  boats  in 
China. 

2.  The  Xiphias  or  Srvord- 
Jish.  The  body  round ; the 
head  long ; the  upper  jaw 
terminating  by  a long  beak, 
in  form  of  a sword  ; the  fin 
that  covers  the  gills  with  eight 
spines;  an  inhabitant  of  Eu- 
rope; an  enemy  to  the  whale.* 


* Sword-fish,  which  often  grow 
to  the  length  of  twenty  feet  and 
upwards,  are  very  large  and  power- 
ful animals.  Their  voracity  is  un- 
bounded, for  they  attack  and  des- 
troy almost  every  thing  living  that 
comes  in  their  way.  The  largest 
fish  they  penetrate  with  their  long 
snout,  few  of  which,  when  within 
sight  of  them,  can  either  withstand 
or  avoid  its  shock.  There  are  but 
two  species,  one  of  which  is  only 
found  in  the  European  seas  ; the 
other,  called  the  Indian,  or  broad- 
finned  sword-fish,  inhabits  the  Bra- 
silian and  East  Indian  seas,  and 
also  the  Northern  ocean.  The  body 
of  a silvery  bluish  white,  except 
the  upper  parts  of  the  back,  and 
the  head  and  tail,  which  are  of  a 
deep  brown.  The  skin  is  smooth, 
and  without  any  appearance  of 
scales.  From  the  long  sharp-point- 
ed process  in  front  of  the  head,  it 
would  seem,  on  a cursory  view,  to 
be  allied  to  the  European  species  ; 
but  it  differs  from  this  in  having 
an  extremely  broad  back  fin,  and 
two  longsharp-pointed  appendages 
proceeding  from  the  thorax.  . 

In  1725,  when  his  Majesty's  ship 
Leopard,  after  her  return  from  the 
coast  of  Guinea  and  the  West  In- 
dies, was  ordered  to  be  cleaned  and 
refitted  for  the  channel  service, 
in  stripping  off  her  sheathing  the 
shipwrights  found  in  her  bottom. 


3.  The  Ophidium  or  Gilt- 
head.  The  body  sword-like  ; 
the  head  blunt ; the  fin  co- 


pointing m a direction  from  the 
stern  towards  the  head,  part  of  the 
sword  or  snout  of  one  of  these  fish. 
On  the  outside  this  was  rough, 
not  unlike  seal-skin  ; and  the  end, 
where  it  was  broken  off,  appeared 
like  a coarse  kind  of  ivory.  The 
fish,  from  the  direction  in  which 
the  sword  lay,  is  supposed  to  have 
followed  the  ship  when  under  sail. 
It  had  penetrated  through  her 
sheathing,  which  was  an  inch 
thick  ; passed  through  three  inches 
of  plank,  and  beyond  that  four 
inches  into  the  timber.  The  force 
requisite  to  effect  this  (since  the 
vessel  sailed  in  a direction  from 
the  fish,)  must  have  been  exces- 
sively great,  especially  as  no  shock 
was  felt  by  the  persons  on  board. 
The  workmen  on  the  spot  declared 
it  impossible,  with  a hammer  of  a 
uarter  of  a hundred  weight,  to 
rive  an  iron  pin  of  the  same  form 
and  size  into  that  wood,  and  to  the 
same  depth,  in  less  than  nine 
strokes,  whilst  this  had  been  ef- 
fected by  only  one. 

, A letter  was  written  to  Sir  Joseph 
Banks,  as  president  of  the  Royal 
Society ,‘  from  the  captain  of  an 
East  Indiaman,  about  thirty  years 
ago,  accompanied  with  an  account 
of  another  instance  of  the  amazing 
strength  which  this  fish  occasion- 
ally exerts  : the  bottom  of  this 
ship  having  been  pierced  through 
in  such  a manner,  that  the  sword 
was  completely  embedded  or  driven 
through  its  whole  length,  and  the 
fish  killed  by  the  violence  of  the 
effort.  A part  of  the  bottom  of  the 
vessel,  with  the  sword  embedded 
in  it,  is  now  lodged  in  the  British 
Museum . 

The  sword-fish  and  the  whale 
are  said  never  to  meet  without 
coming  to  battle  ; and  the  former 
has  the  repute  of  being  always  the 
aggressor.  Sometimes  two  of  them 
join  against  one  whale,  on  which 
occasion  the  combat  is  by  no  means 
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vering  the  gills  with  seven 
spines ; the  opening  of  the 
mouth  sideways;  the  fins  of 
the  back,  the  anus,  and  the 
tail,  all  joining  together ; the 
most  beautiful  of  all  fishes, 
covered  over  with  green,  gold, 
and  silver ; it  is  by  sailors 
called  the  dolphin,  and  gives 
chase  to  the  flying-fish. 

P richly -Jinned  Jugular 
Fish. 

4.  The  Trachinus  or  Weev- 
er.  The  body  oblong ; the 
head  obtuse ; the  bones  cover- 
ing the  gills  jagged  at  the 
bottom ; the  fins  covering  the 
gills  with  six  spines,  the  anus 
near  the  breast ; buries  itself 
in  the  sands,  leaving  only  its 
nose  out : and  if  trod  upon, 
immediately  strikes  with  the 
spines  that  form  its  dorsal 
fins,  which  are  venomous  and 
dangerous. 

5.  The  Uranoscopus.  The 
body  wedge-like ; the  head 
almost  round,  and  larger  than 
the  body;  the  mouth  flat; 
the  eyes  on  the  top  of  the 
head  ; the  fin  covering  the 
gills  with  six  spines ; the  anus 
in  the  middle  of  the  body ; an 
inhabitant  of  the  Mediterra- 
nean sea. 

equal.  When  the  whale  discovers 
the  sword-fish  darting  upon  him,  he 
dives  to  the  bottom  ; but  is  closely 
pursued  by  his  antagonist,  who 
compels  him  to  revisit  the  surface. 
— Ed. 


6.  The  Callyonymus  or 
Dragonet.  The  body  almost 
wedge-like  ; the  head  broad, 
and  larger  than  the  body  ; the 
mouth  even  with  the  body  ; 
the  bony  covering  of  the  gills 
close  shut : the  opening  to 
the  gills  behind  the  head ; 
the  fin  covering  the  gills  with 
six  spines ; an  inhabitant  of 
the  Atlantic  ocean. 

7.  The  Blennius  or  Blenny. 
The  body  oblong  ; the  head 
obtusely  bevel  ; the  teeth  a 
single  range ; the  fin  covering 
the  gills  with  six  spines ; the 
ventral-fins  have  two  small 
blunt  bones  in  each ; a spe- 
cies of  this  animal  is  vivi- 
parous. 

P richly  -firmed  Thoracic 
Fish. 

8.  The  Gobius  or  Gudgeon. 
The  body  round  and  oblong  ; 
the  head  with  two  holes  be- 
tween the  eyes,  one  before 
the  other;  the  fin  covering 
the  gills  with  four  spines ; 
the  ventral-fins  joined  toge- 
ther. 

9.  The  Cepola.  The  body 
sword-like ; the  head  blunt ; 
the  mouth  flat ; trie  fin  cover- 
ing the  gills  with  six  spines; 
the  fins  distinct ; an  inhabi- 
tant of  the  Mediterranean 
sea. 

10.  The  Coryphcena  or  ita- 
zor-Jisli.  The  body  wedge- 
like; the  head  very  bevel; 
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the  fin  covering  the  gills  with 
five  spines. 

11.  The  Skomber  or  Mae- 
Ttarel.  The  body  oblong;  the 
line  running  down  the  side 
zigzagged  towards  the  tail ; 
the  head  sharp  and  small ; 
the  fins  covering  the  gills  with 
seven  spines  ; several  false 
fins  towards  the  tail.* 


* The  Thunny , which  this  class 
includes,  is  a tish  from  two  to  ten 
feet  in  length,  the  body  round  and 
thick, and  tapering  nearly  to  a point 
both  at  the  head  and  tail.  On  the 
coasts  of  Sicily,  as  well  as  in  se- 
veral other  parts  of  the  Mediter- 
ranean, there  are  very  considera- 
ble thunny  fisheries.  The  nets  are 
spread  over  a large  space  of  sea  by 
means  of  cables  fastened  to  an- 
chors, and  are  divided  into  several 
compartments.  A man  placed  up- 
on the  summit  of  a lock  high 
above  the  water,  gives  the  signal  of 
thd  fish  being  arrived  ; for  he  can 
discern  from  that  elevation  what 
passes  under  the  water,  much  bet- 
ter than  any  person  near  the  sur- 
face. As  soon  as  notice  is  given 
that  a shoal  of  fish  has  penetrated 
as  far  as  the  inner  compartment  of 
the  net,  the  passage  is  drawn  close, 
and  the  slaughter  begins.  The 
thunnies  enter  the  Mediterranean 
about  the  vernal  equinox,  travel- 
ling in  a triangular  phalanx,  so  as 
to  cut  the  water  with  its  point, 
and  to  present  an  extensive  base 
for  the  tides  and  currents  to  act 
against,  and  impel  forwards.  They 
repair  to  the  warm  seas  of  Greece 
to  spawn,  steering  their  course 
thither  along  the  European  shores  ; 
but,  as  they  return,  they  approach 
the  African  coast : the  young  fry  is 
placed  in  the  van  of  the  squadron 
as  they  travel.  They  come  back 
from  the  east  in  May,  and  abound 
at  that  time  on  the  coast  of  Sicily 
and  Calabria.  In  autumn  they 
steer  northward,  and  frequent  the 


12.  The  Labrus  or  Wrasse. 
The  body  oval ; the  head  mid- 
dling; the  lips  doubled  in- 
ward ; both  cutting  and  grind- 
ing teeth ; the  covers  of  the 
gills  scaly  ; the  fin  covering 
the  gills  with  five  spines ; the 
pectoral  fins  pointed. 

13.  The  Spams  or  Sea- 
bream.  The  body  oblong ; 
the  head  middling  ; the  lips 
not  inverted  ; the  teeth  cut- 
ting and  grinding  ; the  cover 
of  the  gills  scaly;  the  fins 
covering  the  gills  with  five 
rays ; the  pectoral  fins  pointed. 

14.  The  Chcetodon  or  Cat- 
Jish.  The  body  oblong;  the 
head  small ; the  teeth  slender 
and  bending ; the  fin  covering 
the  gills  with  three  to  six 
spines ; the  fins  of  the  back 
and  anus  scaly. 

15.  The  Scicena.  The  body 
nearly  elliptical ; the  head 
bevel ; the  covers  of  the  fins 


neighbourhood  of  Amalfi  and  Na- 
ples. They  are  not  uncommon 
on  the  western  coasts  of  Scotland, 
where  they  come  in  pursuit  of  the 
herrings,  and  of  ten  during  the  uight 
strike  into  the  nets,  and  do  consi- 
derable damage.  When  the  fisher- 
men draw  up  these  in  the  morn- 
ing, the  thunny  rises  at  the  same 
time  towards  the  surface,  ready  to 
catch  the  fish  that  drop  out.  On 
its  being  observed,  a line  is  thrown 
into  the  water,  having  a strong 
hook  baited  with  a herring,  which 
it  seldom  fails  to  seize.  As  soon 
as  the  fish  finds  itself  ensnared,  it 
loses  all  its  active  powers,  and, 
after  very  little  resistance,  sub- 
mits to  its  fate.— Ed. 
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scaly;  the  fin  covering  the 
gills  with  six  rays;  the  fins 
of  the  back  jagged,  and  hid- 
den in  a furrow  in  the  back. 

16.  The  Perch . The  body 
oblong  ; the  head  bevel ; the 
covers  of  the  gills  scaly  and 
toothed  ; the  fin  covering  the 
gills  with  seven  spines;  the 
fins  in  some  jagged. 

17.  The  Scorpcena  or  Fa- 
ther-lasher. The  body  ob- 
long; the  head  great,  with 
beards ; the  covers  of  the  gills 
armed  with  prickles  ; the  fin 
covering  the  gills  with  seven 
spines. 

18.  The  Mullus  or  Surmu - 
let.  The  body  slender ; the 
head  almost  four-cornered  ; 
the  fin  covering  the  gills  with 
three  spines  ; some  of  these 
have  beards ; a fish  highly 
prized  by  the  Romans,  and 
still  considered  as  a very  great 
delicacy. 

19.  The  Trigla  or  the  Gur- 
nard. The  body  slender ; the 
head  nearly  four-cornered, 
and  covered  with  a bony  coat, 
the  fin  covering  the  gills  with 
seven  spines ; the  pectoral  and 
ventral  fins,  strengthened  with 
additional  muscles  and  bones, 
and  very  large  for  the  ani- 
mal’s size. 

20.  The  Cottus  or  Bull- 
head. The  body  wedge-like; 
the  head  flatter  and  broader 
than  the  body;  the  fin  cover- 
ing the  gills  with  six  spines ; 


the  head  furnished  with  pric- 
kles, knobs,  and  beards. 

21.  The  Zeus  or  Force. 
The  body  oblong ; the  head 
large,  bevel ; the  fin  covering 
the  gills  with  seven  rays ; the 
fins  jagged ; the  upper-jaw 
with  a loose  floating  skin  de- 
pending into  the  mouth. 

22.  The  Trachipterus  or 
Sabra.  The  body  sword-like ; 
the  head  bevel ; the  fin  cover- 
ing the  gills  with  six  spines ; 
the  lateral  line  strait ; the 
scales  in  a single  order;  a 
loose  skin  in  both  the  jaws. 

23.  The  Gasteorosteus  or 
Stickleback.  The  body  broad- 
est towards  the  tail ; the  head 
oblong ; the  fin  covering  the 
gills  with  three,  six,  or  seven 
spines ; prickles  starting  back- 
ward before  the  back  fins  and 
the  fins  of  the  anus. 

P richly -Jinned  Abdominal 
Fish. 

24.  The  Silurus  or  Sheath - 
Jish.  The  body  oblong  ; the 

head  large  ; the  fin  covering 
the  gills  from  four  to  fourteen 
spines ; the  leading  bones  or 
spines  in  the  back  and  pec- 
toral fins  toothed. 

25.  The  Mugul  or  Mullet. 
The  body  oblong ; the  head 
almost  conical  ; the  upper- 
jaw  with  a furrow,  which  re- 
ceives the  prominence  of  the 
under;  the  fin  covering  the 
gills  with  seven  rays. 
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26.  The  Polynemus.  The 
body  oblong ; the  head  with 
a beak;  the  fin  covering  the 
gills  with  from  five  to  seven 
spines ; the  bones  that  move 
the  pectoral  fins  not  articu- 
lated to  those  fins. 

27.  The  Tputhys.  The  body 
almost  elliptical  ; the  head 
abruptly  shortened  ; the  fin 


covering  the  gills  with  five 
rays ; the  teeth  in  a single 
row,  close,  strong,  and  even. 

28.  The  Elops  or  Sea-Ser- 
pent. The  body  slender  ; the 
head  large  ; the  fin  covering 
the  gills  double,  with  thirty 
spines,  and  armed  externally 
with  five  bones  resembling 
teeth. 


SECT.  II. 


SOFT  FINNED  FISHES. 


Soft-finned  Apodal  Fish. 

29.  The  Murcena  or  Eel. 
The  body  round  and  slender; 
the  head  terminating  in  a 
beak ; the  fin  covering  the 
gills  with  ten  rays ; the  open- 
ing to  the  gills  pipe-fashion, 
placed  near  the  pectoral  fins ; 
the  fins  of  the  back,  the  anus, 
and  the  tail,  united  in  one. 

SO.  The  Gymnotus  or  Ca- 
rapo.  The  body  roundest  on 
the  back,  like  the  blade  of  a 
knife  ; the  head  small ; the 
fin  covering  the  gills  with  five 
rays  ; the  back  without  a fin  ; 
two  beards  or  filaments  from 
the  upper  lip;  an  inhabitant 
of  Brasil. 

31.  The  Anarhicas  or  Wolf- 
fish. The  body  roundish  and 


slender;  the  head  large  and 
blunt;  the  fore-teeth  above 
and  below  conical ; the  grind- 
ing teeth  and  those  in  the  pa- 
late round;  the  fin  covering 
the  gill  has  seven  rays. 

32.  The  Stromateus.  The 
body  oblong ; the  head  small ; 
the  teeth  moderately  sharp  ; 
the  fin  covering  the  gills  with 
five  or  six  rays. 

38.  The  Ammodytes  or 
Launce.  The  body  slender 
and  roundish;  the  head  ter- 
minated by  a beak  ; the  teeth 
of  a hair-like  fineness  ; the 
fin  covering  the  gills,  with 
seven  rays. 


Soft-finned  Jugular  Fish . 

34.  The  Lepadogaster.  TIi 
body  wedge-like  ; the  head 
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oblong,  forwarder  than  the 
body,  flattish,  the  beak  re- 
sembling that  of  a duck  ; the 
pectoral  fins  double,  two  on 
each  side  ; the  ventral-fins 
joined  together  ; a kind  of 
bony  breast-plate  between  the 
pectoral  fins ; the  fin  cover- 
ing the  gills  with  five  rays ; 
the  opening  to  the  gills  pipe- 
fashion. 

35.  The  Gadus  or  Cod-fish. 
The  body  oblong  • the  head 
wedge-like  ; the  fin  covering 
the  gills  with  seven  rays  ; 
several  back  and  anal  fins.* 

Soft-finned  Thoracic  Fish. 

36.  The  Pleuronectes  or 
Flat-Jish.  The  body  ellipti- 
cal ; the  head  small ; both 
eyes  on  one  side  of  the  head ; 
the  fin  covering  the  gills  with 
from  four  to  seven  rays.t 


* Of  this  species  is  the  Haddock , 
a well-known  and  much  esteemed 
fish.  It  seldom  grows  so  large  as 
to  weigh  twelve  or  fourteen  pounds, 
and  is  esteemed  the  most  delicate 
eating  when  not  above  three 
pounds  in  weight.  The  whiting 
is  another  species  of  the  cod,  but 
without  a beard. — Ed. 

f The  Turbots  which  head  this 
division,  frequently  weigh  from 
twenty  five  to  thirty  pounds,  a- 
kound  in  some  places  of  the 
Dutch  coast,  and  along  our  north- 
ern shores,  both  of  which  produce 
them  in  higher  perfection  than  any 
other  parts  of  the  world.  The 
voracity  of  the  turbot  in  pursuit 
of  its  prey  is  oftentimes  such,  that 
it  carries  them  into  the  mouths  of 
rivers,  or  the  entrance  of  ponds  in 
salt  marshes,  which  communicate 
wdlh  the  sea.  But  they  are  not 


37.  The  Echineis  or  Suck- 
wig-fish.  The  body  almost 
wedge-like,  moderately  round ; 
the  head  broader  than  the 
body  ; the  fin  covering  the 
gills  with  ten  rays ; an  oval 
breast-plate,  streaked  in  form 
of  a ladder,  toothed. 

contented  with  merely  employing 
agility  and  strength  in  the  pro- 
curing of  their  prey,  they  likewise 
have  recourse  to  stratagem.  They 
plunge  themselves  into  the  mud 
or  sand  at  the  bottom  of  the  sea, 
and  cover  their  whole  body,  ex- 
cept their  eyes  and  mouth.  Thus 
concealed,  they  seize  upon,  and 
devour  all  the  smaller  kinds  offish 
which  incautiously  approach  them. 
It  is  said  they  are  very  particular 
in  the  choice  of  their  food,  refus- 
ing, invariably,  all  except  living 
animals,  or  such  as  are  not  in  the 
least  degree  putrid. 

The  Holibut , though  long  and 
narrow  in  its  general  shape,  has 
been  known  to  attain  90  great  a 
weight  as  between  two  and  three 
hundred  pounds.  The  Sole , a very 
favourite  and  delicious  fish,  is  re- 
markable for  one  extraordinary 
circumstance  ; among  various  o- 
ther  marine  productions,  they 
have  been  know'n  to  feed  on  shell 
fish,  although  they  are  furnished 
with  no  apparatus  whatever  in 
their  mouth  for  reducing  them  to 
a state  calculated  for  digestion. 
Some  that  were  purchased  by  Mr. 
Collinson,  (as  his  letter  inserted 
in  the  ‘ Philosophical  Transac- 
tions’ states,)  had  their  bellies 
hard  and  prominent,  appearing  to 
be  filled  with  rows  of  some  hard 
substance,  which,  on  being  open- 
ed, were  found  to  be  shell-fish. 
These,  from  the  bulging  of  the 
shells  and  the  intervening  inter- 
stices, gave  the  intestines  some- 
what the  appearance  of  strings  of 
beads.  On  further  examination, 
some  of  them  were  found  nearly 
dissolved,  others  partly  so,  but 
many  of  them  whole.  The  most 
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38.  The  Lipid  opus  or  Gar- 
ter-Jish.  The  body  sword- 
like, the  head  lengthened  out ; 
the  fins  covering  the  gills  with 
seven  rays  ; three  scales  only 
on  the  whole  body;  two  in 
the  place  of  the  ventral  fins ; 
and  the  third  from  that  of 
the  anus. 

Soft-Jinned  Abdominal  Fish. 

39.  The  Loricaria.  The 
body  crusted  over;  the  head 
broad  with  a beak;  no  teeth; 
the  fin  covering  the  gills  with 
six  rays. 

40.  The  Atherina  or  Athe- 
rine.  The  body  oblong ; the 
head  of  a middling  size  ; the 
lips  indented ; the  fin  cover- 
ing the  gills  with  six  rays ; 
the  line  on  the  sides  resem- 
bling a silver  band. 

41.  The  Salmo  or  Salmon. 
The  body  oblong  ; the  head  a 
little  sharp  ; the  fin  covering 
the  gills  from  four  to  ten 
rays ; the  last  fin  on  the  back, 
without  its  correspondent 
muscles,  fat.* 


usual  food  of  soles  is,  the  spawn 
and  young  of  other  fish.  'These 
fish  are  found  on  all  of  the  British 
coasts  ; but  those  of  the  western 
shores,  particularly  at  Torbay, 
are  much  superior  in  size  to  what 
are  taken  in  the  north,  since  they 
are  sometimes  found  of  the  weight 
of  six  or  seven  pounds.  The 
Flounder , Plaice , and  Dab  belong 
to  this  species. — Ed. 

* Rapid  and  stony  rivers,  where 
the  water  is  free  from  mud,  are  the 
favourite  places  of  most  of  the 


42.  The  Fistularia.  The 
body  angular,  in  form  of  a 
spindle  ; the  head  pipe-fa- 

salmon  tribe,  the  whole  of  which 
is  supposed  to  afford  wholesome 
food  for  mankind.  This  fish  seems 
confined  in  a great  measure  to  the 
northern  seas,  being  unknown  in 
the  Mediterranean,  and  in  the  wa- 
ters of  other  climates.  It  lives  in 
fresh,  as  well  as  in  salt  waters, 
forcing  itself  in  autumn  up  the 
rivers,  sometimes  for  hundreds  of 
miles,  for  the  purpose  of  deposit- 
ing its  spawn.  It  abandons  the 
seas  where  it  finds  an  abundant 
sustenance,  ascends  the  rivers  de- 
populated by  man,  endeavours  by 
every  kind  of  artifice  to  escape  the 
snares  of  the  fishermen,  and  all 
this  solely  for  the  purpose  of  find- 
ing a convenient  place  for  de- 
positing its  eggs.  In  these  pere- 
grinations it  is  that  salmon  are 
caught  in  the  great  numbers  that 
supply  our  markets  and  tables.  In- 
tent only  on  the  object  of  their 
journey,  they  spring  up  cataracts 
and  other  obstacles  of  a very  great 
height.  This  extraordinary  power 
seems  to  be  owing  to  a sudden  jerk 
that  the  fish  gives  to  its  body  from 
a bent  into  a strait  position. — 
When  they  are  unexpectedly  ob- 
structed in  their  progress,  it  is  said 
they  swim  a few  paces  back,  survey 
the  object  for  some  minutes,  mo- 
tionless, retreat,  and  return  again 
to  the  charge  ; then,  collecting  all 
their  force,  with  one  astonishing 
spring  leap  over  every  obstacle. 
Where  the  water  is  low,  or  sand- 
banks intervene,  they  throw  them- 
selves o.n  one  side,  and  in  that  po- 
sition soon  work  themselves  over 
into  the  deep  water  beyond.  On 
the  river  Liffy,  in  Ireland,  there 
is  a cataract  above  nineteen  feet 
high,  where,  during  the  salmon 
season,  many  of  the  inhabitants 
amuse  themselves  in  observing  the 
fish  leap  up  the  torrent.  They 
frequently  fall  back  before  they 
surmount  it,  and  baskets  are  plac- 
I ed  near  the  edge  of  the  stream  to 
I catch  them  as  they  descend. 
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shion,  with  a beak ; the  fin 
covering  the  gills  with  seven 
rays  ; the  under  jaw  covering 
the  upper. 

43.  The  Esox  or  Pike.  The 
body  round ; the  head  with  a 
beak;  the  under  jaw  pierc- 
ed longitudinally  with  small 
holes ; the  fin  covering  the 
gills  with  from  seven  to  twelve 
rays. 

44.  The  Argentina  or  Ar- 
gentine. The  body  a little 
round  and  slender  ; the  head 
with  a beak,  broader  than  the 
body ; the  fin  covering  the 
gills  with  eight  rays ; a spu- 
rious back-fin. 

45.  The  Qlupea  or  Herring. 

-The  body  a little  oblong;  the 

Trout,  in  several  of  the  Scotch 
ami  Irish  rivers,  grow  so  much 
thicker  than  those  in  England,  that 
a fish  from  eighteen  to  twenty-two 
inches  will  often  weigh  from  three 
to  five  pounds.  This  fish,  although 
very  delicate,  and  at  present  well 
known,  was  in  no  esteem  among 
the  ancients.  It  abounded  in  most 
of  the  lakes  of  the  Roman  empire, 
yet  it  is  only  mentioned  on  ac- 
count of  its  beautiful  colours.  The 
varieties  of  the  common  trout  are 
almost  infinite  ; from  the  great 
lake  trout,  which  weighs  above 
sixty  or  seventy  lbs.  to  the  trout 
of  the  little  mountain  brook,  which 
is  scarcely  larger  than  the  finger. 
The  Satm<mtrout,socalled  from  its 
resemblance  to  the  two  fish  whose 
name  it  bears,  attains  the  size  of  a 
small  salmon,  and,  like  it,  some- 
times inhabits  the  sea,  and  some- 
times the  rivers,  ascendiug  the  lat- 
ter to  deposit  its  spawn.  The  sal- 
rnon-trouts,  however,  do  not  quit 
the  sea  so  early  as  the  salmon,  be- 
ing seldom  seen  in  the  rivers  be? 
fore  the  month  of  Mav. — En. 


head  with  a small  beak ; the 
fin  covering  the  gills  with 
eight  rays. 

46.  The  Exocetus  or  Fly- 
ing-fish. The  body  oblong; 
the  head  almost  three-corner- 
ed ; the  fin  covering  the  gills 
with  seven  rays ; the  pectoral 
fins  placed  high,  and  as  long 
as  the  whole  body;  the  back- 
fin  at  the  extremity  of  the 
back. 

47.  The  Cyprinus  or  Carp. 
The  body  elongated,  almost 
round;  the  head  with  a small 
beak  ; the  hinder  part  of  the 
bone  covering  the  gills,  mark- 
ed with  a crescent ; the  fin 
covering  the  gills  with  three 
rays.* 


* In  their  general  habits,  the 
Common  carp  exhibit  so  great  a 
degree  of  cunning,  as  to  be  some- 
times called  by  the  country  people 
the  River  Fox.  When  attempted 
to  be  taken  by  a net,  they  will 
often  leap  over  it  ; or  immerse 
themselves  so  deep  in  the  nmd,  as 
to  suffer  the  net  to  pass  over  with- 
out touching  them.  They  are  also 
very  shy  of  taking  a bait ; but, 
during  spawning-time,  so  intent 
are  they  on  the  business  of  depo- 
siting their  ova,  that  they  will  suf- 
fer themselves  to  be  handled  by 
any  one  who  attempts  it.  They 
breed  three  or  four  times  during 
the  year,  and  are  found  in  the  slow 
rivers  and  stagnant  waters  of  Eu- 
rope and  Persia,  principally  in 
deep  holes,  under  the  roots  of 
trees,  hollow  banks,  or  great  beds 
of  flags,  &c.  They  do  not  often 
exceed  four  feet  in  length,  aud 
twenty  pounds  in  weight ; but  Jo- 
vius  mentions  some  caught  in  the 
Lago  di  Como,  in  Italy,  that  weigh- 
ed two  hundred  pounds  each,  and 
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48.  The  Cobitis  or  Loach. 
The  body  oblong;  almost  equal- 
ly broad  throughout ; the  head 
small,  a little  elongated  ; the 
eyes  in  the  hinder  part  of  the 
head;  the  fin  covering  the 
gills  from  four  to  six  rays  ; 
the  covers  of  the  gills  closed 
below. 

49.  The  Ainia  or  Bonito • 
The  body  round  and  slender ; 
the  head,  forehead,  and  breast, 
without  skin  ; the  fin  covering 
the  gills  with  twelve  rays; 
two  beards  from  the  nose. 

50.  The  Mormyrus.  The 


others  have  been  takeu  in  the 
Dneister  five  feet  long. 

The  Tench , according  to  Avtedi, 
is  a species  of  the  carp,  and  one  of 
hose  fish  that  prefer  foul  and 
weedy  waters  ; its  haunts  in  rivers 
being  chiefly  among  weeds,  and  in 
places  well  shaded  with  rushes. 
They  do  not  exceed  four  or  five 
pounds  in  weight,  though  Pennant 
mentions  one  that  reached  ten 
pounds.  Tench  are  in  great  re- 
pute with  us  as  delicious  and 
wholesome  food  ; but  were  unno- 
ticed by  all  early  writers,  till  Au- 
souius,  who  mentions  them  in  very 
slighting  terms. 

The  Chub,  which  is  also  called 
cheven,  nab,  or  boding,  very  much 
resembles  the  carp,  but  is  of  a 
longer  form,  and  altogether  a hand- 
some fish,  though  in  no  esteem  for 
the  table,  being  very  coarse,  and 
when  out  of  season  full  of  small 
hairy  bones.  The  haunts  of  these 
fish  are  rivers,  with  sand  or  clay 
bottoms,  or  which  are  bounded  by 
clayey  banks,  in  deep  holes,  under 
hollow  banks,  shaded  by  trees  or 
weeds.  They  seldom  exceed  the 
weight  of  four  or  five  pounds, 
though  Salvianus  speaks  of  them 
as  increasing  to  eight  or  nine. — 

Ed. 


body  oblong;  the  head  elon- 
gated; the  fin  covering  the 
gills  with  a single  ray ; the 
opening  to  the  gills  is  linear, 
and  has  no  bone  covering 
them. 

Such  is  the  system  of  Mr. 
Gouan;  by  reducing  to  which 
any  fish  that  offers,  we  can 
know  its  rank,  its  affinities, 
and  partly  its  anatomy,  all 
which  make  a considerable 
part  in  its  natural  history. 
But  to  show  the  use  of  this 
system  still  more  apparently, 
suppose  I meet  with  a fish, 
the  name  to  me  unknown,  of 
which  I desire  to  know  some- 
thing more.  The  way  is  first 
to  see  whether  it  be  a cartilagi- 
nous fish,  which  may  be  known 
by  its  wanting  fins  to  open 
and  shut  the  gills,  which  the 
cartilaginous  kinds  are  wholly 
without.  If  I find  that  it  has 
them,  then  it  is  a spinous 
fish ; and,  in  order  to  know 
its  kind,  I examine  its  fins 
whether  they  be  prickly  or 
soft ; I find  them  soft ; it  is 
therefore  to  be  ranked  among 
the  soft-finned  fishes.  I then 
examine  its  ventral  or  belly 
fins,  and  finding  that  the  fish 
has  them,  I look  for  their 
situation,  and  find  they  lie 
nearer  to  the  tail  than  the 
pectoral  fins.  By  this  I find 
the  animal  to  be  a soft-finned 
abdominal  fish.  Then,  to 
know  which  of  the  kinds  ot 
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these  fishes  it  is,  I examine 
its  figure  and  the  shape  of  its 
head : I find  the  body  rather 
oblong ; the  head  with  a small 
beak;  the  lower  jaw  like  a 
saw;  the  fin  covering  the  gills 
with  eight  rays.  This  animal 
must,  therefore,  be  the  her- 
ring, or  one  of  that  family, 
such  as  the  pilchard,  the  sprat, 
the  shad,  or  the  anchovy.  To 
give  another  instance : upon 
examining  the  fins  of  a fish 
to  me  unknown,  I find  them 
prickly  • I then  look  for  the 


situation  of  the  ventral  fins, 
I find  them  entirely  wanting; 
this  then  must  be  a prickly- 
finned  apodal  fish.  Of  this 
kind  there  are  but  three : and 
by  comparing  the  fish  with 
the  description,  I find  it  either 
of  the  trichurus  kind,  the 
sword-fish,  or  the  gilt-head. 
Upon  examining  also  its  in- 
ternal structure,  I shall  find  a 
very  great  similitude  between 
my  fish  and  that  placed  at 
the  head  of  the  family. 


CHAP.  II. 

OF  SPINOUS  FISHES  IN  GENERAL. 


Having  given  a method  by 
which  Spinous  Fishes  may  be 
distinguished  from  each  other, 
the  history  of  each  in  parti- 
cular might  naturally  be  ex- 
pected to  follow  ; but  such  a 
distinct  account  of  each  would 
be  very  disgusting,  from  the 
unavoidable  uniformity  of  e- 
very  description.  The  history 
of  any  one  of  this  class  verj 
much  resembles  that  of  all 
the  rest : they  breathe  air  and 
water  through  the  gills  : they 
live  by  rapine,  each  devouring 
such  animals  as  its  mouth  is  | 
incapable  of  admitting ; and  | 


they  propagate,  not  by  bring- 
ing forth  their  young  alive, 
as  in  the  cetaceous  tribes,  nor 
by  distinct  eggs,  as  in  the 
generality  of  the  cartilaginous 
tribes,  but  by  spawn,  or  peas, 
as  they  are  generally  called, 
which  they  produce  by  hun- 
dreds of  thousands.  These 
are  the  leading  marks  that 
run  through  their  whole  his- 
tory, and  which  have  so  much 
swelled  books  with  tiresome 
repetition. 

It  will  be  sufficient  therefore 
! to  draw  this  numerous  class 
into  one  point  of  view,  and 
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to  mark  how  they  differ  from 
the  former  classes  ; and  what 
they  possess  peculiarly  strik- 
ing, so  as  to  distinguish  them 
from  each  other.  The  first 
object  that  presents  itself,  and 
that  by  which  they  differ  from 
all  others,  are  the  bones. 
These,  when  examined  but 
slightly,  appear  to  be  entirely 
solid  ; yet  when  viewed  more 
closely,  every  bone  will  be 
found  hollow,  and  filled  with 
a substance  less  rancid  and 
oily  than  marrow.  These 
bones  are  very  numerous,  and 
pointed;  and,  as  in  quadru- 
peds, are  the  props  or  stays  to 
which  the  muscles  are  fixed 
which  move  the  different  parts 
of  the  body. 

The  number  of  bones  in  all 
spinous  fishes  of  the  same 
kind,  is  always  the  same.  It 
is  a vulgar  way  of  speaking  to 
say,  that  fishes  are  at  some 
seasons  more  bony  than  at 
others;  but  this  scarcely  re- 
quires contradiction.  It  is 
true,  indeed,  that  fish  are  at 
some  seasons  much  fatter  than 
at  others  : so  that  the  quan- 
tity of  the  flesh  being  dimi- 
nished, and  that  of  the  bones 
remaining  the  same,  they  ap- 
pear to  increase  in  number, 
as  they  actually  bear  a greater 
proportion. 

All  fish  of  the  same  kind, 
as  was  said,  have  the  same 
number  of  bones : the  skele- 


ton of  a fish,  however  irre- 
gularly the  bones  may  fall  in 
our  way  at  table,  has  its  mem- 
bers very  regularly  disposed ; 
and  every  bone  has  its  fixed 
place,  with  as  much  precision 
as  we  find  in  the  orders  of  a 
regular  fabric.  But  then  spi- 
nous fish  differ  in  the  num- 
ber of  bones  according  to  the 
species  : for  some  have  a 
greater  number  of  fins  by 
which  they  move  in  the  water. 
The  number  in  each  is  always 
in  proportion  to  the  number 
and  size  of  these  fins  : for 
every  fish  has  a regular  appa- 
ratus of  bones  and  muscles 
by  which  the  fins  are  moved ; 
and  all  those  fish,  where  they 
are  numerous  or  large,  must, 
of  consequence,  be  consider- 
ably bony.  Indeed,  in  the 
larger  fish,  the  quantity  of 
flesh  is  so  much,  and  the  bones 
themselves  are  so  large,  that 
they  are  easily  seen  and  sepa- 
rated ; but  in  the  smaller 
kinds  with  fins,  the  bones  are 
as  numerous  as  in  the  great ; 
yet  being  so  very  minute, 
they  lurk  almost  in  every 
part  of  the  flesh,  and  are  dan- 
gerous as  well  as  troublesome 
to  be  eaten.  In  a word,  those 
fish  which  are  large,  fat,  and 
have  few  fins,  are  found  to  be 
the  least  bony;  those  which 
are  small,  lean,  and  have 
many  fins,  are  the  most  bony 
of  all  others.  Thus  for  in-* 
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stance,  a roach  appears  more 
bony  than  a carp,  because  it 
is  leaner  and  smaller ; and  it 
is  actually  more  bony  than  an 
eel,  because  it  has  a greater 
number  of  fins. 

As  the  spinous  fish  partake 
less  of  the  quadruped  in  their 
formation  than  any  others,  so 
they  can  bear  to  live  out  of 
their  own  element  a shorter 
time.  In  general,  when  taken 
out  of  the  water  they  testify 
their  change  by  panting  more 
violently  and  at  closer  inter- 
vals, the  thin  air  not  furnish- 
ing their  gills  the  proper  play ; 
and  in  a few  minutes  they  ex- 
pire. Some  indeed  are  more 
vivacious  in  air  than  others  ; 
the  eel  will  live  several  hours 
out  of  water ; and  the  carp 
has  been  known  to  be  fatten- 
ed in  a damp  cellar.  The  me- 
thod is  by  placing  it  in  a net 
well  wrapped  up  in  wet  moss, 
the  mouth  only  out,  and  then 
hung  up  in  a vault.  The  fish 
is  fed  with  white  bread  and 
milk ; and  the  net  now  and 
then  plunged  into  the  water. 
The  animal,  thus  managed, 
has  been  known  not  only  to 
live  for  a fortnight,  but  to 
grow  exceedingly  fat,  and  of 
a superior  flavour.  From  this 
it  would  seem  that  the  want 
of  a moisture  in  the  gills  is 
the  chief  cause  of  the  death 
of  these  animals  ; and  could 
that  be  supplied,  their  lives 


might  be  prolonged  in  the  air, 
almost  as  well  as  in  their 
own  element. 

Yet  it  is  impossible  to  ac- 
count for  the  different  opera- 
tions of  the  same  element, 
upon  animals  that,  to  appear- 
ance, have  the  same  conform- 
ation. To  some  fishes  bred 
in  the  sea,  fresh  water  is  im- 
mediate destruction  : on  the 
other  hand,  some  fishes,  that 
live  in  our  lakes  and  ponds, 
cannot  bear  the  salt  water. 
Whence  this  difference  can 
arise,  is  not  easily  to  be  ac- 
counted for.  The  saline  qua- 
lity of  the  water  cannot  pro- 
perly be  given  as  the  cause  ; 
since  no  fishes  imbibe  any  of 
the  sea’s  saltness  with  their 
food,  or  in  respiration.  The 
flesh  of  all  fishes  is  equally 
fresh,  both  in  the  river,  and 
in  the  saltest  depths  of  the 
ocean ; the  salt  of  the  element 
in  which  they  live  no  way 
mixing  with  their  constitution. 
Whence  then  is  it  that  ani- 
mals will  live  only  there,  and 
will  quickly  expire  when  car- 
ried into  fresh  water?  It  may 
probably  arise  from  the  supe- 
rior weight  of  the  sea-water ; 
as  from  the  great  quantity  of 
salt  dissolved  in  its  composi- 
tion, it  is  much  heavier  than 
fresh  water,  so  it  is  probable 
it  lies  with  greater  force  upon 
the  organs  of  respiration,  and 
gives  them  their  proper  and 
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necessary  play  : . on  the  other 
hand,  those  fish  which  are 
used  only  to  fresh  water,  can- 
not bear  the  weight  of  the 
saline  fluid,  and  expire  in  a 
manner  suffocated  in  the 
grossness  of  the  strange  ele- 
ment. 

But  though  there  are  some 
tribes  that  live  only  in  the 
sea,  and  others  only  in  fresh 
water,  yet  there  are  some 
whose  organs  are  equally  a- 
dapted  to  either  element ; and 
that  spend  a part  of  their 
season  in  one,  and  a part  in 
the  other.  Thus  the  salmon, 
the  shad,  the  smelt,  and  the 
flounder,  annually  quit  their 
native  ocean,  and  come  up  our 
rivers  to  deposit  their  spawn. 
This  seems  the  most  import- 
ant business  of  their  lives ; 
and  there  is  no  danger  which 
they  will  not  encounter,  even 
to  the  surmounting  precipices, 
to  find  a proper  place  for  the 
deposition  of  their  future  off- 
spring. The  salmon,  upon 
these  occasions,  is  seen  to  as- 
cend rivers  five  hundred  miles 
from  the  sea;  and  to  brave 
not  only  the  danger  of  vari- 
ous enemies,  but  also  to  spring 
up  cataracts  as  high  as  a 
house.  As  soon  as  they  come 
to  the  bottom  of  the  torrent, 
they  seem  disappointed  to 
meet  the  obstruction,  and 
swim  some  paces  back : they 
then  take  a view  of  the  dan- 


ger that  lies  before  them, 
survey  it  motionless  for  some 
minutes,  and  again  retreat ; 
till  at  last,  summoning  up  all 
their  force,  they  take  a leap 
from  the  bottom,  their  body 
strait,  and  strongly  in  mo- 
tion; and  thus  most  frequent- 
ly clear  every  obstruction.  It 
sometimes  happens,  however, 
that  they  want  strength  to 
make  the  leap  ; and  then,  in 
our  fisheries,  they  are  taken 
in  their  descent.  But  this  is 
one  of  the  smallest  dangers 
that  attend  these  adventuring 
animals  in  their  progress  : 
numberless  are  the  methods 
of  taking  them  ; as  well  by 
the  hook,  as  by  nets,  baskets, 
and  other  inventions,  which 
it  is  not  our  business  here  to 
describe.  Their  capture  makes, 
in  several  countries,  a great  ar- 
ticle of  commerce  ; and  being 
cured  in  several  different  man- 
ners, either  by  salting,  pick- 
ling, or  drying,  they  are  sent 
to  all  the  markets  of  Europe. 

As  these  mount  up  the  riv- 
ers to  deposit  their  spawn, 
others,  particularly  the  eel,  de- 
scend the  fresh  water  stream, 
as  Redi  assures  us,  to  bring 
forth  their  young  in  the  sea. 
About  the  month  of  August, 
annually,  these  animals  take 
the  opportunity  of  the  most 
obscure  nights,  and  when  the 
rivers  are  flooded  by  acci- 
dental rains  seek  the  ocean. 
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When  they  have  reached  the 
sea,  and  produced  their  young, 
for  they  are  viviparous,  they 
again  ascend  the  stream,  at 
different  times,  as  opportunity 
offers,  or  as  the  season  is  fa- 
vourable or  tempestuous.  Their 
passage  begins  usually  about 
the  end  of  January,  and  con- 
tinues till  towards  the  end  of 
May,  when  they  are  taken  in 
the  river  Arno  by  millions, 
and  so  small  that  a thousand 
of  them  goes  to  a pound. 
There  is  nothing  more  certain 
than  that  they  descend  our 
own  rivers  after  floods  in  great 
abundance,  and  are  thus 
caught  in  nets  to  very  great 
advantage.  They  are  possess- 
ed also  of  a power  of  climb- 
ing over  any  obstacle  ; for, 
by  applying  their  glutinous 
and  slimy  bodies  to  the  sur- 
face of  the  object  they  desire 
to  surmount,  they  can  thus 
creep  up  locks,  weirs,  and 
every  thing  that  would  pre- 
vent their  ascending  the  cur- 
rent of  the  stream. 

But  the  length  of  the  voy- 
age performed  by  these  fishes, 
is  short,  if  compared  to  what 
is  annually  undertaken  by 
some  tribes,  that  constantly 
reside  in  the  ocean.  These 
are  known  to  take  a course  of 
three  or  four  thousand  miles 
in  a season,  serving  for  prey 
to  whales,  sharks,  pnd  the 
numerous  flocks  of  water- 


fowl, that  regularly  wait  to 
intercept  their  progress.  Thefce 
may  be  called  fish  of  passage, 
and  bear  a strong  analogy  to 
birds  of  passage,  both  from 
their  social  disposition,  and 
the  immensity  of  their  num- 
bers. Of  this  kind  are  the 
cod,  the  haddock,  the  whit- 
ing, the  mackarel,  the  tunny, 
the  herring,  and  the  pilchard. 
Other  fish  live  in  our  vicinity, 
and  reside  on  our  coasts,  all 
the  year  round  ; or  keep  in 
the  depths  of  the  ocean,  and 
are  but  seldom  seen  : but 
these,  at  stated  seasons,  visit 
their  accustomed  haunts  with 
regular  certainty,  generally 
returning  the  same  week  in 
the  succeeding  year,  and  often 
the  same  day. 

The  stated  returns,  and  the 
regular  progress  of  these  fish 
of  passage,  is  one  of  the  most 
extraordinary  circumstances 
in  all  the  history  of  nature. 
What  it  is  that  impels  them 
to  such  distant  voyages ; what 
directs  their  passage  ; and 
what  supports  them  by  the 
way  ; and  what  sometimes 
prompts  them  to  quit,  for  se- 
veral seasons,  one  shore  for 
another,  and  then  return  to 
their  accustomed  harbour ; 
are  questions  that  curiosity 
may  ask,  but  philosophy  can 
hardly  resolve.  We  must  dis- 
miss inquiry,  satisfied  with  the 
certainty  of  the  facts. 
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The  cod  seems  to  be  the 
foremost  of  this  wandering 
tribe,  and  is  only  found  in 
our  northern  part  of  the  world. 
This  animal’s  chief  place  of 
resort  is  on  the  banks  of  New- 
foundland, and  the  other  sand- 
banks that  lie  off  Cape  Bre- 
ton. That  extensive  flat  seems 
to  be  no  other  than  the  broad 
top  of  a sea-mountain,  ex- 
tending for  above  five  hundred 
miles  long,  and  surrounded 
with  a deeper  sea.  Hither 
the  cod  annually  repair  in 
numbers  beyond  the  power  of 
calculation,  to  feed  on  the 
quantity  of  worms  that  are  to 
be  found  there  in  the  sandy 
bottom.  Here  they  are  taken 
in  such  quantities,  that  they 
supply  all  Europe  with  a con- 
siderable share  of  provision. 
The  English  have  stages  erect- 
ed all  along  the  shore  for 
salting  and  drying  them ; and 
the  fishermen,  who  take  them 
with  the  hook  and  line,  which 
is  their  method,  draw  them 
in  as  fast  as  they  can  throw 
out.  This  immense  capture, 
however,  makes  but  a very 
small  diminution,  when  com- 
pared to  their  numbers ; and 
when  their  provision  there  is 
exhausted,  or  the  season  for 
propagation  returns,  they  go 
off  to  the  polar  seas,  where 
they  deposit  their  roes  in  full 
security.  From  thence  want 
of  food  forces  them,  as  soon 


as  the  first  more  southern 
seas  are  open,  to  repair  south- 
ward for  subsistence.  Nor  is 
this  fish  an  unfrequent  visi- 
tant upon  our  own  shores : 
but  the  returns  are  not  so  re- 
gular, nor  does  the  capture 
bear  any  proportion  to  that  at 
Newfoundland. 

The  haddock,  the  whiting, 
and  the  mackarel,*  are  thought 


* The  name  given  to  Mackerel 
by  the  French,  German,  and 
Dutch,  as  well  as  by  the  English, 
is  derived  from  the  Latin  word 
macula , a spot ; that  is,  the  spot- 
ted or  streaked  fish.  Hence  the 
term  “mackerel-sky”  is  also  ap- 
plied to  a well-known  formation 
of  the  clouds.  The  mackerel  is 
perhaps  the  most  beautiful  of  our 
British  fishes,  being  elegant  in  its 
form  as  well  as  brilliant  in  colour. 
The  back  is  varied  with  hues  of 
fine  green  and  rich  blue,  and  is 
marked  by  broad  transverse  lines, 
of  a dark  colour.  Mr.  Donovan, 
in  his  * British  Fishes states,  that 
“ the  males  have  these  dark  trans- 
verse bands  nearly  strait;  while  in 
females  these  bands  are  elegantly 
undulated.”  The  colours  are  much 
richer  when  the  fish  is  first  taken 
out  of  the  water;  but  even  when 
exhibited  on  the  stalls  of  the  fish- 
mongers in  London,  they  are  still 
brilliant.  The  scales  are  small  and 
smooth  ; and  some  of  the  posterior 
rays  of  the  second  back,  and  the 
caudal,  or  tail-fin,  form  very  small- 
sized fins.  The  weight  of  the  mac- 
kerel is  generally  under  two  lbs.  ; 
but  Pennant  mentions  one  indivi- 
dual sold  in  the  London  marke', 
which  weighed  five  lbs.  and  a quar- 
ter. The  ordinary  leugth  is  four- 
teen or  sixteen  inches,  but  some 
are  found  of  the  length  of  twenty 
inches. 

The  mackerel  approaches  the 
coast  in  large  shoals,  and  it  was 
formerly  considered  that  its  an- 
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by  some  to  be  driven  upon 
our  coasts  rather  by  their  fears 
than  their  appetites ; and  it  is 


nual  movements  were  from  north- 
ern to  southern  latitudes,  and  from 
southern  to  northern  ; but  this  fish 
is  to  be  met  with  in  our  own  seas 
at  all  seasons  of  the  year,  though 
iu  the  winter  they  are  not  found  in 
great  numbers  ; and  the  situation 
of  those  parts  of  the  coast  where 
they  make  their  first  appearance 
disproves  the  fact  of  their  migrat- 
ing only  in  a southern  direction 
when  the  season  has  become  more 
genial,  as  they  frequently  appear 
on  a southern  part  of  the  coast 
before  they  have  visited  its  northern 
limits.  On  the  Cornish  coast,  which 
the  fish  often  visit  so  early  as  the 
month  of  March,  the  course  of  the 
shoals  seems  to  be  from  west  to 
east.  The  fishing-season  on  the 
Sussex  coast  has  commenced  early 
in  February,  and  when  the  fisher- 
men begin  thus  early  in  the  year, 
they  have  to  proceed  a considera- 
ble distance  out  to  sea,  as  the  fish 
do  not  approach  the  coast  until  a 
more  advanced  period.  May  and 
June  are  the  busiest  months  for 
mackerel-fishing.  In  the  latter 
month  they  spawn  ; the  female 
roe  containing  above  half  a million 
of  ova.  The  process  of  depositing 
spawn  takes  place  earlier  on  a 
sandy  and  shallow  shore  than  on  a 
rugged  coast,  the  former  being  al- 
so more  favourable  to  vivifieation. 
Previous  to  winter,  the  young  re- 
tire to  deep  water.  The  mackerel 
may  be  considered  as  frequenting 
nearly  every  part  of  the  coasts  of 
the  United  Kingdom,  but  it  is  most 
abundant  on  the  southern  portion 
of  Great  Britain,  on  the  coasts  of 
Sussex,  Keut,  Hampshire,  and  the 
western  cqunties,  and  on  those  of 
Suffolk  and  Norfolk.  They  do  not 
make  their  appearance  on  the 
Scotch  coast  until  late  in  the  sum- 
mer. Whatever  may  be  the  fact  as 
to  their  migration  to  the  arctic 
sens, the followingstatement.  taken 
from  the  * Edinburgh  Journal  of 


to  the  pursuit  of  the  larger 
fishes  we  owe  their  welcome 
visits.  It  is  much  more  pro- 


ScienceJ  shows  that  they  are  found 
in  those  latitudes  under  singular 
circumstances  : — 

“Admiral  Pleville-Lepley , who 
had  had  his  home  on  the  ocean  for 
half  a century,  assured  M.  Lace- 
pede,  that  in  Greenland,  iu  the 
smaller  bays  surrounded  with  rock, 
so  common  on  this  coast,  where 
the  water  is  always  calm,  aud  the 
bottom  generally  soft  mud  and 
juice,  he  had  seen,  in  the  begin- 
ning of  spring,  myriads  of  mac- 
kerel, with  their  heads  sunk  some 
inches  in  the  mud,  their  tails  ele- 
vated vertically  above  its  level  ; 
and  that  this  mass  of  fish  was 
such,  that  at  a distance  it  might 
be  taken  for  a reef  of  rocks.  The 
admiral  supposed  that  the  mac- 
kerel had  passed  the  winter  torpid 
under  the  ice  and  snow  ; and  add- 
ed, that  for  fifteen  or  twenty  days 
after  their  arrival,  these  fishes 
were  affected  with  a kind  of  blind- 
ness, and  that  then  many  were 
taken  with  the  net ; but  as  they  re- 
covered their  sight,  the  nets  would 
not  answer,  and  hooks  and  lines 
were  used.” 

T he  mackerel-fishery  is,  perhaps, 
the  liveliest,  if  not  the  most  in- 
teresting, of  any  which  are  carried 
on  in  the  British  islands.  The 
flesh  of  the  mackerel  being  very 
tender,  the  greatest  despatch  is 
used  in  conveying  it  to  market, 
another  incentive  to  exertion  be- 
ing the  high  price  obtained  for 
those  fish  which  first  arrive.  The 
boats  are  frequently  putting  off 
and  returning  to  the  shore,  the 
cargoes  being  conveyed  by  land 
carriage  to  the  metropolis ; or, 
from  some  parts  of  the  coast,  by 
vessels  towed  by  a steam-tug.  A 
light  gale,  which  gently  ripples 
the  surface  of  the  water,  and  is 
called  a mackerel  gale,  is  most 
favourable  to  the  fisherman,  who 
chiefly  follows  his  employment 
daring  the  night.  There  are  three 
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bable,  that  they  come  for  that 
food  which  is  found  in  more 
plenty  near  the  shore  than 

modes  of  Ashing, — wiili  drift-nets, 
with  seans,  and  with  the  line.  By 
the  latter  mode,  a couple  of  men 
will  take  from  live  hundred  to  a 
thousand  fish  in  one  day,  if  the 
weather  befavourable.  The  French 
boats  frequently  go  out  with  six  or 
eight  people  on  board,  all  of  w hom 
fish  with  the  line  ; and  some  of 
them  are  sufficiently  adroit  to  pay 
attention  to  a couple  of  lines  at  the 
same  time.  The  fish  bite  vora- 
ciously, and  are  taken  with  great 
rapidity  by  a bait  cut  from  its  own 
side,  and  made  to  resemble  a living 
fish.  They  will  seize,  and  may  be 
taken  by,  a piece  of  scarlet  cloth, 
etc.  hung  in  the  meshes  of  the  net, 
which  are  large  enough  to  admit 
them  beyond  the  gill-covers  and 
pectoral  fins,  but  not  large  enough 
to  allow  the  thickest  part  of  the 
body  to  pass  through.  In  the 
morning  early,  preparations  are 
made  for  hauling  the  nets.  A cap- 
stan on  the  deck  is  manned,  about 
which  two  turns  of  the  drift-rope 
are  taken.  One  man  stands  for- 
ward to  untie  the  upper  edge  of 
each  net  from  the  drift  rope,  which 
is  called  casting  oif  the  lashings  ; 
others  hand  in  the  net  with  the 
fish  caught,  to  which  one  side  of 
the  vessel  is  devoted ; the  other 
side  is  occupied  by  the  drift-rope, 
which  is  wound  in  by  the  men  at 
the  capstan.  The  most  active 
eriod  of  the  fishery  has  already 
een  stated.  The  seasons  fluctuate 
considerably,  an  abundant  year 
being  succeeded  by  a scarce  one  ; 
or  several  of  the  latter  may  occur 
together,  and  afterwards  may  be 
compensated  by  successive  years 
of  plenty.  On  some  nights  two 
thousand  or  three  thousand  fish 
will  be  caught  by  one  boat,  and 
another,  not  more  than  a mile  dis- 
tant, may  not  take  an  hundred. 
This  uncertainty  contributes  to 
render  the  fishery  a precarious 
source  of  subsistence  to  those  w ho 
can  only  embark  capital  in  it  on 


farther  out  at  sea.  One  thing 
is  remarkable,  that  their  mi- 
grations seem  to  be  regularly- 
conducted.  The  grand  shoal 
of  haddocks  that  comes  pe- 
riodically on  the  Yorkshire 
coasts,  appeared  there  in  a 
body  on  the  tenili  of  Decem- 
ber, 1766  ; and  exactly  on  the 
same  day  in  the  following 
year.  This  shoal  extended 
from  the  shore  near  three 
miles  in  breadth,  and  in  length 
for  more  than  forty.  The  li- 
mits of  a shoal  are  precisely 
known;  for  if  the  fishermen 
put  down  their  lines  at  a dis- 
tance of  more  than  three  miles 
from  shore,  they  catch  nothing 
but  dog-fish  : a proof  that  the 
haddock  is  not  there. 

But  of  all  migrating  fish, 
the  herring  and  the  pilchard 
take  the  most  adventurous 
voyages.  Herrings  are  found 
in  the  greatest  abundance  in 
the  highest  northern  latitudes. 
In  those  inaccessible  seas,  that 
are  covered  with  ice  for  a 
great  part  of  the  year,  the 
herring  and  pilchard  find  a 
quiet  and  sure  retreat  from 
all  their  numerous  enemies  : 
thither  neither  man,  nor  their 
still  more  destructive  enemy, 
the  fin-fish,  or  the  cachalot, 


a small  scale,  and  cannot  stand 
against  the  unforeseen  reverses 
which  may  occur  in  a short  pe- 
riod, but  are  counterbalanced  au 
an  average  of  ycar6.— Ed. 
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dares  to  pursue  them.  The 
quantity  of  insect  food  which 
those  seas  supply,  is  very 
great ; whence,  in  that  remote 
situation,  defended  by  the  icy 
rigour  of  the  climate,  they 
live  at  ease,  and  multiply  be- 
yond expression.  From  this 
most  desirable  retreat,  Ander- 
son supposes  they  would  never 
depart,  but  that  their  num- 
bers render  it  necessary  for 
them  to  migrate ; and,  as  with 
bees  from  a hive,  they  are 
compelled  to  seek  for  other 
retreats. 

For  this  reason,  the  great 
colony  is  seen  to  set  out  from 
the  icy  sea  about  the  middle 
of  winter;  composed  of  num- 
bers, that  if  all  the  men  in 
the  world  were  to  be  loaded 
with  herrings,  they  would  not 
carry  the  thousandth  part 
away.  But  they  no  sooner 
leave  their  retreats,  but  mil- 
lions of  enemies  appear  to 
thin  their  squadrons.  The 
fin-fish  and  the  cachalot  swal- 
low barrels  at  a yawn  ; the 
porpoise,  the  grampus,  the 
shark,  and  the  whole  nu- 
merous tribe  of  dog-fish,  find 
them  an  easy  prey,  and  desist 
from  making  war  upon  each 
other ; but,  still  more,  the 
unnumbered  flocks  of  sea- fowl 
that  chiefly  inhabit  near  the 
pole,  watch  the  outset  of 
their  dangerous  migration,  and 
spread  extensive  ruin. 


In  this  exigence  the  de- 
fenceless emigrants  find  no 
other  safety  than  by  crowding 
closer  together,  and  leaving 
to  the  outmost  bands  the  dan- 
ger of  being  first  devoured  ; 
thus,  like  sheep  when  frighted, 
that  always  run  together  in  a 
body,  and  each  finding  some 
protection  in  being  but  one  of 
many  that  are  equally  liable 
to  invasion,  they  are  seen  to 
separate  into  shoals,  one  body 
of  which  moves  to  the  west, 
and  pours  down  along  the 
coasts  of  America,  as  far  as 
south  Carolina,  and  but  sel- 
dom farther.  In  Chesapeak 
Bay,  the  annual  inundation 
of  these  fish  is  so  great,  that 
they  cover  the  shores  in  such 
quantities  as  to  become  a 
nuisance.  Those  that  hold 
more  to  the  east,  and  come 
down  towards  Europe,  en- 
deavour to  save  themselves 
from  their  merciless  pursuers, 
by  approaching  the  first  shore 
they  can  find ; and  that  which 
first  offers  in  their  descent,  is 
the  coast  of  Iceland,  in  the 
beginning  of  March.  Upon 
their  arrival  on  that  coast, 
their  phalanx,  which  has  al- 
ready suffered  considerable 
diminutions,  is,  nevertheless, 
of  amazing  extent,  depth,  and 
closeness,  covering  an  extent 
of  shore  as  large  as  the  island 
itself.  The  whole  water  seems 
alive ; and  is  seen  so  black 
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with  them  to  a great  dis- 
tance, that  the  number  seems 
inexhaustible.  There  the  por- 
poise and  the  shark  continue 
their  depredations ; and  the 
birds  devour  what  quantities 
they  please.  By  these  ene- 
mies the  herrings  are  cooped 
up  into  so  close  a body,  that 
a shovel,  or  any  hollow  ves- 
sel, put  into  the  water,  takes 
them  up  without  farther 
trouble. 

That  body  which  comes  up- 
on our  coasts,  begins  to  ap- 
pear off  the  Shetland  Isles  in 
April.  These  are  the  fore- 
runners of  the  grand  shoal 
which  descends  in  June; 
while  its  arrival  is  easily  an- 
nounced by  the  number  of 
its  greedy  attendants,  the 
gannet,  the  gull,  the  shark, 
and  the  porpoise.  When  the 
main  body  is  arrived,  its 
breadth  and  depth  is  such  as 
to  alter  the  very  appearance 
of  the  ocean.  It  is  divided 
into  distinct  columns,  of  five 
or  six  miles  in  length,  and 
three  or  four  broad;  while 
the  water  before  them  curls 
up,  as  if  forced  out  of  its 
bed.  Sometimes  they  sink 
for  the  space  of  ten  or  fifteen 
minutes,  then  rise  again  to 
the  surface;  and,  in  bright 
weather,  reflect  a variety  of 
splendid  colours,  like  a field 
bespangled  with  purple,  gold, 
and  azure.  The  fishermen 


are  ready  prepared  to  give 
them  a proper  reception  ; and, 
by  nets  made  for  the  occa- 
sion, they  take  sometimes 
above  two  thousand  barrels 
at  a single  draught. 

From  the  Shetland  Isles, 
another  body  of  this  great 
army,  where  it  divides,  goes 
off  to  the  western  coasts  of 
Ireland,  where  they  meet  with 
a second  necessity  of  dividing. 
The  one  takes  to  the  Atlantic, 
where  it  is  soon  lost  in  that 
extensive  ocean ; the  other 
passes  into  the  Irish  sea,  and 
furnishes  a very  considerable 
capture  to  the  natives. 

In  this  manner  the  her- 
rings, expelled  from  their  na- 
tive seas,  seek  those  bays  and 
shores  where  they  can  find 
food,  and  the  best  defence 
against  their  unmerciful  pur- 
suers of  the  deep.  In  gene- 
ral, the  most  inhabited  shores 
are  the  places  where  the 
larger  animals  of  the  deep 
are  least  fond  of  pursuing; 
and  these  are  chosen  by  the 
herrings  as  an  asylum  from 
great  dangers.  Thus,  along 
the  coasts  of  Norway,  the 
German  shores,  and  the  north- 
ern shores  of  France,  these 
animals  are  found  punctual 
in  their  visitations.  In  these 
different  places  they  produce 
their  young  ; which,  when 
come  to  some  degree  of  ma- 
turity, attend  the  general 
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motions.  After  the  destruc- 
tion of  such  numbers,  the 
quantity  that  attempts  to  re- 
turn is  but  small;  and  An- 
derson doubts  whether  they 
ever  return. 

Such  is  the  account  given 
of  the  migration  of  these 
fishes,  by  one  who,  of  all 
others,  was  best  acquainted 
with  their  history;  and  yet 
many  doubts  arise,  in  every 
part  of  the  migration.  The 
most  obvious  which  has  been 
made  is,  that  though  sucli 
numbers  perish  in  their  de- 
scent from  the  north,  yet,  in 
comparison  to  those  that  sur- 
vive, the  account  is  trifling  : 
and  it  is  supposed,  that  of 
those  taken  by  man,  the  pro- 
portion is  not  one  to  a million. 
Their  regularly  leaving  the 
shore  also  at  a stated  time, 
would  imply  that  they  are 
not  in  these  visits  under  the 
impulse  of  necessity.  In  fact, 
there  seems  one  circumstance 
that  shows  these  animals  go- 
verned by  a choice  with  re- 
spect to  the  shores  they  pitch 
upon,  and  not  blindly  driven 
from  one  shore  to  another. 
What  I mean,  is  their  fixing 
upon  some  shores  for  several 
seasons,  or,  indeed,  for  seve- 
ral ages  together;  and,  after 
having  regularly  visited  them 
every  year,  then  capriciously 
forsaking  them  never  more  to 
return.  The  first  great  bunk 


for  herrings  was  along  the 
shores  of  Norway.  Before 
the  year  1584,  the  number  of 
ships  from  all  parts  of  Europe 
that  resorted  to  that  shore 
exceeded  some  thousands. 
The  quantity  of  herrings  that 
were  then  assembled  there 
was  such,  that  a man  who 
should  put  a spear  in  the 
water,  as  Oiaus  Magnus  as- 
serts, would  see  it  stand  on 
end,  being  prevented  from 
falling.  But  soon  after  that 
period,  these  animals  were 
seen  to  desert  the  Norway 
shores,  and  took  up  along  the 
German  coast,  where  the 
Hanse-Towns  drove  a very 
great  trade  by  their  capture 
and  sale ; but,  for  above  a 
century,  the  herrings  have  in 
a great  measure  forsaken 
them ; and  their  greatest  co- 
lonies are  seen  in  the  British 
Channel,  and  upon  the  Irish 
shores.  It  is  not  easy  to  as- 
sign a cause  for  this  seemingly 
capricious  desertion : whether 
the  number  of  their  finny 
enemies,  increasing  along  the 
northern  coasts,  may  have 
terrified  the  herring  tribe 
from  their  former  places  of 
resort;  or,  whether  the  quan- 
tity of  food  being  greater  in 
the  British  Channel,  may  not 
allure  them  thither,  is  not 
easy  to  determine.* 

* The  body  of  the  Herring , in 
its  upper  part,  is  blue  and  green, 
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The  pilchard,  which  is  a 
fish  differing  little  from  the 
herring,  makes  the  coast  of 


while  the  lower  parts  are  of  a sil- 
very white.  Owing  to  the  gill-lids 
being  very  loose  and  opening  wide, 
the  herring  dies  almost  the  instant 
it  is  taken  out  of  the  water  ; hence, 
erhaps,  the  saying,  “ as  dead  as  a 
erring.”  In  twenty  four  hours 
the  gill-covers  present  an  extrava- 
sated  appearance.  The  lower  jaw 
is  furnished  with  five  or  six  teeth  ; 
the  inferior  edges  of  the  upper  jaw 
are  serrated  ; and  on  the  tongue 
there  are  also  small  teeth.  The 
food  of  the  herring  consists  of  mi- 
nute animals  which  are  found  in 
the  depths  of  the  ocean  ; but  they 
will  also  feed  upon  the  young  of 
their  own  species,  and  they  may 
be  taken  with  limpets,  and  also 
with  an  artificial  fly. 

The  herriug  is  not  found  in  warm 
regions,  nor  farther  south  than  the 
northern  coasts  of  France.  The 
most  interesting  point  connected 
with  its  natural  history  is  the  an- 
nual movement  which  it  makes. 
Pennant,  whose  zoological  labours 
entitle  him  to  much  respect,  about 
the  middle  of  the  last  century  gave 
an  account  of  their  periodical  mi- 
gration, which  has  been  implicitly 
copied  by  nearly  every  succeeding 
writer.  He  represents  them  as 
coming  from  their  great  winter 
rendezvous  within  the  Arctic  Cir- 
cle. “ They  begin,'’  he  says,  “ to 
appear  off  the  Shetland  Isles  in 
April  and  May.  These  are  only 
forerunners  of  the  grand  shoal 
which  comes  in  June  ; and  their 
appearance  is  marked  by  certain 
signs,  by  the  numbers  of  birds, 
.such  as  gannets  and  others,  which 
follow  to  prey  on  them  ; but  when 
the  main  body  approaches,  its 
breadth  and  depth  are  such  as  to 
alter  the  very  appearance  of  the 
ocean.  It  is  divided  into  distinct 
columns  of  five  or  six  miles  in 
length  and  three  or  four  in  breadth, 
and  they  drive  the  water  before 
them  with  a kind  of  ripjiliug ; 


Cornwall  its  place  of  princi- 
pal resort.  Their  arrival  on 
that  coast  is  soon  proclaimed 


sometimes  they  sink  for  the  space 
of  ten  or  fifteen  minutes,  then  rise 
again  to  the  surface,  and  in  bright 
weather  reflect  a variety  of  splen- 
did colours.  The  first  check  this 
army  meets  in  its  march  southward 
is  from  the  Shetland  Isles,  which 
divide  it  into  two  parts.  One  wing 
takes  to  the  east,  the  other  to  the 
western  shores  of  Great  Britain, 
and  fill  every  bay  and  creek  with 
their  numbers.  Others  pass  on  to- 
wards Yarmouth,  the  great  and 
ancient  mart  of  herrings;  they 
then  pass  through  the  British 
Channel,  and  after  that  in  a man- 
ner disappear.  Those  which  take 
to  the  west,  after  offering  them- 
selves to  the  Hebrides,  where  the 
great  stationary  fishery  is,  proceed 
towards  the  north  of  Ireland, 
where  they  meet  with  a second 
interruption,  and  are  obliged  to 
make  a second  division.  The  one 
takes  to  the  western  side,  and  is 
scarce  perceived,  being  soon  lost 
in  the  immensity  of  the  Atlantic  ; 
hut  the  other,  which  passes  into 
the  Irish  Sea,  rejoices  and  feeds 
the  inhabitants  of  most  of  the 
coasts  that  border  on  it.”  In  a work 
on  subjects  of  marine  natural  his- 
tory, published  not  more  than  two 
years  ago,  this  account  is  substan- 
tially repeated,  and  it  is  stated  iu 
addition,  that  the  different  co- 
lumns are  led  by  herrings  of  more 
than  ordinary  size.  Other  writers 
have  stated  that  the  annual  visita- 
tions of  the  herring  are  adjusted 
with  the  most  scrupulous  preci- 
sion to  the  character  of  the  coun- 
try along  which  they  pass,  and 
that  wherever  the  soil  is  meagre 
and  the  climate  severe,  there  they 
never  fail  to  resort.  This  is  going 
much  farther  than  Mr.  Pennant, 
who  notices  the  caprice  which  the 
herrings  exercise  with  regard  to 
their  haunts.  The  promulgation 
of  these  and  similar  erroneous  no- 
tions is  productive  of  mischief  in 
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by  their  attendants  the  birds 
and  the  larger  fishes ; and  the 
whole  country  prepare  to 
take  the  advantage  of  this  trea- 
sure, providentially  thrown 
before  them.  The  natives 


various  ways  ; and  so  far  from  the 
arctic  seas  being  the  great  resort 
to  which  the  herrings  retire  for  the 
winter,  after  having  deposited  their 
spawn,  it  is  nearly  certain  that 
they  are  not  in  the  habit  of  leaving 
the  seas  on  the  shores  of  which 
they  periodically  appear.  They 
leave  the  shore  for  the  deep  sea, 
and  the  return  of  warm  weather 
again  brings  them  around  the 
coasts.  The  herring,  it  inayr  also 
be  stated,  is  nearly  unknown  w-ith- 
in  the  polar  seas,  and  has  scarcely 
been  observed  by  the  navigators  of 
those  regions  ; nor  are  they  taken 
by  tbe  Greenlanders.  A small  va- 
riety of  the  herring  is  sometimes 
found,  and  is  noticed  by  Sir  John 
Franklin.  The  young  are  found 
at  the  mouth  of  the  Thames,  and 
on  the  coasts  of  Essex  and  Kent, 
during  the  winter.  The  Dutch,  at 
one  period,  carried  on  the  fishery 
in  the  deep  sea  at  all  seasons.  On 
the  western  coast  of  Scotland  the 
fishery  has  sometimes  terminated 
before  that  on  the  eastern  coast 
has  commenced.  It  has  sometimes 
commenced  earlier  in  a southern 
part  of  the  coast  than  farther 
north,  and  on  the  western  coast  of 
the  county  Cork  before  any  other 
part  of  the  United  Kingdom.  These 
facts  are  all  adverse  to  the  accounts 
which  have  been  given  of  a graud 
movement  in  military  order  from 
the  arctic  seas.  On  the  east  coast 
of  Scotland,  the  herrings  often 
spawn  at  a different  period  from 
those  which  resort  to  the  western 
coast,  and  at  the  same  time  their 
condition  is  quite  dissimilar. 

The  frequent  changes  of  their 
haunts  by  herrings  have  been  a 
fruitful  source  of  speculation, 
though  this  fact  is  adverse  to  the 
accounts  which  gave  to  their  mi- 


sometimes  enclose  a bay  of 
several  miles  extent  with 
their  nets  called  saines.  To 
direct  them  in  their  opera- 
tions, there  were  some  years 
ago  (but  I believe  they  are 
discontinued)  several  men 
placed  on  eminences  near  the 
shore,  called  liners , who,  with 
brooms  in  their  hands,  gave 
signals  where  the  nets  were 
to  be  extended,  and  where 
the  shoals  of  fishes  lay : this 
they  perceived  by  the  colour 
of  the  water,  which  assumed 
a tincture  from  the  shoals 
beneath.  By  these  means, 
they  sometimes  take  twelve 
or  fifteen  hundred  barrels  of 
pilchards  at  a draught ; and 
they  place  them  in  heaps  on 
the  shore. — It  often  happens 
that  the  quantity  caught  ex- 
ceeds the  salt  or  the  utensils 
for  curing  them;  and  they 
then  are  carried  off  to  serve 
for  the  purposes  of  manure. 
This  fishery  employs  not  only 
great  numbers  of  men  at  sea, 
training  them  to  naval  affairs, 
but  also  numbers  of  women 
and  children  at  land,  in  salt- 
ing and  curing  the  fish ; in 
making  boats,  nets,  ropes,  and 

gration  all  the  regularity  which 
would  seem  to  belong  to  so  well 
organised  an  army.  At  one  time 
they  frequent  a particular  part  of 
the  coast  for  several  years,  and 
they  afterwards  suddenly  abandon 
it.  The  change  is  doubtless  occa- 
sioned bv  circumstances  which  it 
is  their  nature  to  obey. — Ed. 
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casks,  for  the  purposes  of 
taking  or  fitting  them  for 
sale.  The  poor  are  fed  with 
the  superfluity  of  the  cap- 
ture ; the  land  is  manured 
with  the  offals ; the  merchant 
finds  the  gain  of  commission, 
and  honest  commerce;  the 
fisherman  a comfortable  sub- 
sistence from  his  toil.  “Ships,” 
says  Dr.  Borlase,  “ are  often 
freighted  hither  with  salt,  and 
into  foreign  countries  with 
the  fish,  carrying  off  at  the 
same  time  a part  of  our  tin. 
The  usual  produce  of  the 
number  of  hogsheads  exported 
for  ten  years,  from  1747  to 
1756  inclusive,  amounted  to 
nearly  thirty  thousand  hogs- 
heads each  year  ; every  hogs- 
head has  amounted,  upon  an 
average,  to  the  price  of  one 
pound  thirteen  shillings  and 
threepence.  Thus  the  money 
paid  for  pilchards  exported, 
has  annually  amounted  to 
near  fifty  thousand  pounds.” 

Whence  these  infinite  num- 
bers are  derived,  still  remains 
obscure ; but  it  will  increase 
our  wonder  to  be  told,  that  so 
small  a fish  as  the  stickleback, 
which  is  seldom  above  two 
inches  long,  and  that  one 
would  think  could  easily  find 
support  in  any  water,  is  yet 
obliged  to  colonise,  and  leave 
its  native  fens  in  search  of 
new  habitations.  Once  every 
seventh  or  eighth  year,  amaz- 


ing shoals  of  these  appear  in 
the  river  Welland,  near  Spald- 
ing, and  come  up  the  stream, 
forming  one  great  column. 
There  are  supposed  to  be  mul- 
titudes collected  in  some  of 
the  fens,  till  overcharged  with 
numbers,  they  are  periodically 
obliged  to  migrate.  An  idea 
may  be  had  of  their  numbers, 
when  we  are  informed,  that  a 
man,  employed  by  a farmer 
to  take  them,  for  the  purpose 
of  manuring  his  grounds,  has 
got,  for  a considerable  time, 
four  shillings  a day  by  selling 
them  at  a halfpenny  a bushel ! 

Thus  we  see  the  amazing 
propagation  of  fishes  along 
our  own  coasts  and  rivers ; but 
their  numbers  bear  no  pro- 
portion to  the  vast  quantities 
found  among  the  islands  of 
the  Indian  ocean.  The  inha- 
bitants of  these  countries  are 
not  under  the  necessity  even 
of  providing  instruments  for 
fishing ; it  is  but  going  down 
to  the  shore,  and  there  the 
fish  are  found  in  great  num- 
bers in  the  plashes  that  still 
continue  to  have  water  in 
them.  In  some  of  these  places 
the  quantity  is  so  great  that 
they  are  left  in  shoals  on  those 
swamps,  dried  up  by  the  sun, 
and  their  putrefaction  contri- 
butes to  render  the  country 
unhealthful. 

This  power  of  increasing  in 
these  animals,  exceeds  our 


114 


HISTORY  OF  FISHES. 


ideas,  as  it  would  in  a very 
short  time  outstrip  all  calcu- 
lation. A single  herring,  if  suf- 
fered to  multiply  unmolested 
and  undiminished  for  twenty 
years,  would  show  a progeny 
greater  in  bulk  than  ten  such 
globes  as  that  we  live  upon. 
But  happily  the  balance  of 
Nature  is  exactly  preserved; 
and  their  consumption  is  e- 
qual  to  their  fecundity.  For 
this  reason  we  are  to  consider 
the  porpoise,  the  shark,  or  the 
cod-fish,  not  in  the  light  of, 
plunderers  and  rivals,  but  of 
benefactors  to  mankind.  "With- 
out their  assistance,  the  sea 
would  soon  become  over- 
charged with  the  burden  of 
its  own  productions  ; and  that 
element,  which  at  present  dis- 
tributes health  and  plenty  to 
the  shore,  would  but  load  it 
with  putrefaction. 

In  the  propagation  of  all  fish, 
some  degree  of  warmth  seems 
absolutely  necessary,  not  only 
to  their  preservation,  but  to 
the  advancement  of  their  pos- 
terity. Their  spawn  is  always 
deposited  in  those  places 
where  the  sun-beams  may 
reach  them,  either  at  the  bot- 
tom of  shallow  shores,  or 
floating  on  the  surface  in  deep- 
er waters.  A small  degree  of 
heat  answers  all  the  purposes 
of  incubation,  and  the  animal 
issues  from  the  egg  in  its 
Mute  of  perfect  formation, 


never  to  undergo  any  succeed- 
ing change. 

Yet,  still  I have  some  doubts 
whether  most  fish  come  from 
the  egg  completely  formed. 
We  know  that  in  all  the  frog 
tribe,  and  many  of  the  lizard 
kind,  they  are  produced  from 
the  egg  in  an  imperfect  form. 
The  tadpole,  or  young  frog, 
with  its  enormous  head  and 
slender  tail,  is  well  known ; 
a species  of  the  lizard  also, 
which  is  excluded  from  the 
shell  without  legs,  only  ac- 
quires them  by  degrees,  and 
not  till  after  some  time  does 
it  put  off  its  serpent  form.  It 
is  probable  that  some  kinds  of 
fish  in  like  manner  suffer  a 
change  ; and  though  it  be  too 
inconsiderable  to  strike  the 
fisherman  or  the  inattentive 
spectator,  yet  it  makes  a very 
material  difference  to  the  na- 
turalist, and  would,  perhaps, 
disarrange  his  most  favourite 
systems.  A slight  alteration 
in  the  fins  or  bones  that  cover 
the  gills  would  overturn  the 
whole  fabric  of  the  most  ap- 
plauded ichthyologist ; and 
yet,  as  I observed,  it  is  most 
probable  that  these  minute 
alterations  often  take  place. 

As  a proof  of  this,  during 
the  month  of  July,  there  ap- 
pear near  Greenwich,  innu- 
merable shoals  of  small  fishes, 
which  are  known  to  the  Lon- 
doners by  the  name  of  White 


SPINOUS  FISHES. 


115 


bait.  It  is  universally  agreed 
that  they  are  the  young  of 
some  fish  ; they  are  never 
seen  but  at  this  time  of  the 
year,  and  never  found  to  have 
any  roe,  a circumstance  that 
proves  their  not  being  come 
to  maturity.  The  quantity  is 
amazing;  and  the  fish  that 
produces  them  in  such  num- 
bers must  be  in  plenty,  though 
it  is  not  yet  known  what  that 
fish  is,  as  they  correspond  with 
no  other  species  whatever. 
They  most  resemble  the  smelt 
in  form ; and  yet  they  want 
a fin  which  that  animal  is 
never  without.  They  cannot 
be  the  bleak,  as  they  are  never 
found  in  other  rivers  where 
the  bleak  breed  in  great  a- 
bundance.  It  is  most  proba- 
ble, therefore,  that  they  are 
the  young  of  some  animal  not 
yet  come  to  their  perfect  form, 
and  therefore  reducible  to  no 
present  system. 

The  time  that  spinous  fishes 
continue  in  the  pea  is  in  pro- 
portion to  the  size  of  the 
kind.  It  is  a rule  that  chiefly 
holds  through  nature,  that 
the  larger  the  animals  are, 
the  longer  they  continue  be- 
fore exclusion.  This  1 say 
holds  generally  through  all  na- 
ture, though  it  is  not  easy  to 
assign  a cause  for  so  well  known 
a truth.  It  may  probably  be, 
that  as  all  large  bodies  take  a 
longer  time  to  grow  hot  than 


small  ones,  so  the  larger  the 
egg,  the  longer  influence  of 
vital  warmth  it  requires  to 
reach  through  all  its  recesses, 
and  to  unfold  the  dormant 
springs  that  wait  to  be  put 
into  motion. 

The  manner  in  which  the 
eggs  of  fishes  are  impregnated 
is  wholly  unknown.  All  that 
obviously  offers  is,  that  in 
ponds  the  sexes  are  often  seen 
together  among  the  long 
grass  at  the  edge  of  the  water ; 
that  there  they  seem  to  strug- 
gle ; and  that  during  this  time 
they  are  in  a state  of  suffer- 
ing ; they  grow  thin  ; they 
lose  their  appetite,  and  their 
flesh  becomes  flabby  ; the 
scales  of  some  grow  rough, 
and  they  lose  their  lustre.  On 
the  contrary,  when  the  time 
of  coupling  is  over,  their  ap- 
petite returns ; they  re-assume 
their  natural  agility,  and  their 
scales  become  brilliant  and 
beautiful. 

Although  the  usual  way  with 
spinous  fishes  is  to  produce  by 
spawn ; yet  there  are  some, 
such  as  the  eel  and  the  blenny, 
that  are  known  to  bring  forth 
their  young  alive.  Bowlker, 
who  has  written  a treatise  up- 
on fishing,  seems  to  determine 
the  question  relative  to  the 
viviparous  production  of  eels, 
upon  the  authority  of  one  or 
two  credible  witnesses.  An 
eel,  opened  in  the  presence  of 
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several  persons  of  credit,  was 
found  to  have  an  infinite  num- 
ber of  little  creatures,  closely 
wrapped  up  together  in  a 
lump,  about  the  size  of  a nut- 
meg, which  being  put  into  a 
basin  of  water,  soon  separated, 
and  swam  about  : yet  still, 
whether  these  may  not  have 
been  worms  generated  in  the 
animal’s  body,  remains  a 
doubt ; for  there  are  scarcely 
any  fishes  that  are  not  infested 
with  worms  in  that  man- 
ner.* 

With  respect  to  the  growth 
of  fishes,  it  is  observed,  that 
among  carps,  particularly  the 
first  year,  they  grow  to  about 
the  size  of  the  leaf  of  a willow- 
tree;  at  two  years  they  are 
about  four  inches  long.  They 
grow  but  one  inch  more  the 
third  season,  which  is  five 
inches.  Those  of  four  years 
old  are  about  six  inches ; and 
seven  after  the  fifth.  From 
that  to  eight  years  old  they 
are  found  to  be  large  in  pro- 
portion to  the  goodness  of  the 
pond,  from  eight  to  twelve 
inches.  With  regard  to  sea- 

* The  Eel,  it  is  known,  is  vivipa- 
rous. It  produces  its  numerous 
young  during  the  decline  of  sum- 
mer : these  are  very  small  at  their 
first  exclusion.  This  fish  often 
■wanders  about  meadows  in  search 
of  snails  and  other  food  ; and,  ac- 
cording to  Dr.  Anderson,  young 
cels  will  often  migrate  across  the 
land,  in  great  shoals,  from  one 
part  of  a river  to  another.— Au- 
thor. 


fish,  the  fishermen  assure  us, 
that  a fish  must  be  six  years 
old  before  it  is  fit  to  be  served 
up  to  table.  They  instance  it 
in  the  growth  of  a mackarel. 
They  assure  us  that  those  of  a 
year  old  are  as  large  as  one’s 
finger ; that  those  of  two 
years,  are  about  twice  that 
length  ; at  three  and  four 
years,  they  are  that  small  kind 
of  mackarel  that  have  neither 
milts  nor  roes;  and  between 
five  and  six,  they  are  those  full- 
grown  fish  that  are  served  up 
to  our  tables.  In  the  same 
manner,  with  regard  to  flat 
i fishes,  they  tell  us,  that  the 
turbot  and  barbel  at  one  year 
are  about  the  size  of  a crown- 
piece  ; the  second  year,  as 
large  as  the  palm  of  one’s 
hand  ; and  at  the  fifth  and 
sixth  year,  they  are  large  e- 
nough  to  be  served  up  to  table. 
Thus  it  appears,  that  fish  are 
a considerable  time  in  coming 
to  their  full  growth,  and  that 
they  are  a long  time  destroy- 
ed before  it  comes  to  their 
turn  to  be  destroyers.t 

All  fish  live  upon  each  other 
in  some  state  of  their  exist- 
ence. Those  with  the  largest 
mouths  attack  and  devour  the 
larger  kinds  ; those  whose 
mouths  are  less,  lie  in  wait 
for  the  smaller  fry ; and  even 

f ‘ Traitb  des  Pech.es,’  par  Mon- 
i sieur  Duhamel ; sect.  3.  p.  100. 
AUTHOR. 
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these  chiefly  subsist  upon 
spawn.  Of  those  which  live 
in  the  ocean,  of  the  spinous 
kinds,  the  dorado  is  the  most 
voracious.  This  is  chiefly 
found  in  the  tropical  climates, 
and  is  at  once  the  most  active 
and  the  most  beautiful  of  the 
finny  region.  It  is  about  six 
feet  long ; the  back  all  over 
enamelled  with  spots  of  a 
bluish  green  and  silver ; the 
tail  and  fins  of  a gold  colour ; 
and  all  have  a brilliancy  of 
tint,  that  nothing  but  nature’s 
pencil  can  attain  to  . the  eyes 
are  placed  on  each  side  of 
the  head,  large  and  beautiful, 
surrounded  with  circles  of 
shining  gold.  In  the  seas 
where  they  are  found,  these 
fish  are  always  in  motion,  and 
play  round  ships  in  full  sail 
with  ease  and  security  : for 
ever  either  pursuing  or  pur- 
sued, they  are  seen  continu- 
ally in  a state  of  warfare ; 
either  defending  themselves 
against  the  sliark,  or  darting 
after  the  smaller  fishes.  Of 
all  others,  the  Flying-fish 
most  abounds  in  these  seas; 
and  as  it  is  a small  animal, 
seldom  growing  above  the 
size  of  a herring,  it  is  chiefly 
sought  by  the  dorado.  Nature 
has  furnished  each  respec- 
tively with  the  powers  of  pur- 
suit and  evasion.  The  dorado 
being  above  six  feet  long,  yet 
not  thicker  than  a salmon, 


and  furnished  with  a full 
complement  of  fins,  cuts  its 
way  through  the  water  with 
amazing  rapidity  : on  the 
other  hand,  the  flying-fish  is 
furnished  with  two  pair  of 
fins  longer  than  the  body,  and 
these  also  moved  by  a stronger 
set  of  muscles  than  any  other. 
This  equality  of  power  seems 
to  furnish  one  of  the  most 
entertaining  spectacles  those 
seas  can  exhibit.  The  efforts 
to  seize  on  the  one  side,  and 
the  arts  of  escaping  on  the 
other,  are  perfectly  amusing. 
The  d’orado  is  seen,  upon  this 
occasion,  darting  after  its 
prey,  which  will  not  leave 
the  water,  while  it  has  the 
advantage  of  swimming,  in 
the  beginning  of  the  chase. 
But,  like  a hunted  hare,  be- 
ing tired  at  last,  it  then  has 
recourse  to  another  expedient 
for  safety  by  flight.  The  long 
fins,  which  began  to  grow 
useless  in  the  water,  are  now 
exerted  in  a different  manner, 
and  different  direction,  to  that 
in  which  they  were  employed  in 
swimming : by  this  means,  the 
timid  little  animal  rises  from 
the  water,  and  flutters  over 
its  surface  for  two  or  three 
hundred  yards,  till  the  mus- 
cles employed  in  moving  the 
wings  are  enfeebled  by  that 
particular  manner  of  exertion. 
By  this  time,  however,  they 
have  acquired  a fresh  power 
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of  renewing  their  efforts  in 
the  water,  and  the  animal  is 
capable  of  proceeding  with 
some  velocity  by  swimming  : 
still,  however,  the  active  ene- 
my keeps  it  in  view,  and 
drives  it  again  from  the  deep ; 
till,  at  length,  the  poor  little 
creature  is  seen  to  dart  to 
shorter  distances,  to  flutter 
with  greater  effort,  and  to 
drop  down  at  last  into  the 
mouth  of  its  fierce  pursuer. 
But  not  the  dorado  alone ; all 
animated  nature  seems  com- 
bined against  this  little  fish, 
which  seems  possessed  of 
double  powers,  only  to  be 
subject  to  greater  dangers. 
For  though  it  should  escape 
from  its  enemies  of  the  deep, 
yet  the  tropic  bird  and  the 
albatross  are  for  ever  upon 
the  wing  to  seize  it.  Thus 
pursued  in  either  element,  it 
sometimes  seeks  refuge  from 
a new  enemy ; and  it  is  not 
unfrequent  for  whole  shoals 
of  them  to  fall  on  shipboard, 
where  they  furnish  man  with 
an  object  of  useless  curiosity. 

The  warfare  in  fresh  water 
is  not  carried  on  with  such 
destructive  activity,  nor  are 
the  inhabitants  of  that  ele- 
ment so  numerous.  It  would 
seem  that  there  is  something 
more  favourable  to  the  fecun- 
dity of  fishes  in  the  ocean 
than  in  an  element  less  im- 
pregnated with  salt.  It  has 


been  the  opinion  of  some 
philosophers,  that  all  fish  are 
natives  of  that  great  reser- 
voir ; and  that  only  colonies 
have  been  sent  up  rivers, 
either  through  accident,  or 
the  necessity  of  procuring 
subsistence.  They  have  been 
led  to  this  opinion  by  the  su- 
perior fecundity  of  sea-fish, 
which  breed  twenty  to  one  ; 
as  well  as  by  their  superiority 
in  strength  and  size  over 
those  of  the  same  kind  found 
in  lakes  and  rivers.  This  is 
a matter  too  remotely  specu- 
lative to  be  worth  pursuing ; 
but  certain  it  is  that,  in  fresh 
water,  fishes  seem  to  abate 
much  of  their  courage  and 
rapacity,  pursue  each  other 
with  less  violence,  and  seem 
to  be  less  powerfully  actuated 
by  all  their  appetites.  The 
greediness  with  which  sea-fish 
devour  the  bait  is  prodigious, 
if  compared  with  the  manner 
they  take  it  in  fresh  water. 
The  lines  of  such  fishermen 
as  go  off  to  sea  are  coarse, 
thick,  and  clumsy,  compared 
to  what  are  used  by  those  who 
fish  at  land.  Their  baits  are 
seldom  more  than  a piece  of 
a fish,  or  the  flesh  of  some 
quadruped,  stuck  on  the  hook 
in  a bungling  manner;  and 
scarcely  any  art  is  employed 
to  conceal  the  deception.  But 
it  is  otherwise  in  fresh  water  : 
i the  lines  must  often  be  drawn 
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to  a hair-like  fineness ; they 
must  be  tinctured  of  the  pe- 
culiar colour  of  the  stream  ; 
the  bait  must  be  formed  with 
the  nicest  art,  and  even,  if 
possible,  to  exceed  the  per- 
fection of  nature : yet  still 
the  fishes  approach  it  with 
diffidence,  and  often  swim 
round  it  with  disdain.  The 
cod,  on  the  banks  of  New- 
foundland, the  instant  the 
hook,  which  is  only  baited 
with  the  guts  of  the  animal 
last  taken,  is  dropped  into 
the  water,  darts  to  it  at  once, 
and  the  fishermen  have  but 
to  pull  up  as  fast  as  they 
throw  down.  But  it  is  other- 
wise-with  those  who  fish  in 
fresh  waters,  they  must  wait 
whole  hours  in  fruitless  ex- 
pectation ; and  the  patience 
of  a fisherman  is  proverbial 
among  us. 

This  comparative  neglect  of 
food,  which  is  found  in  all  the 
tribes  of  fresh-water  fishes, 
renders  them  less  turbulent 
and  less  destructive  among 
each  other.  Of  all  these  the 
pike  is  the  most  active  and 
voracious  ; and  our  poets, 
whose  business  it  is  to  observe 
the  surface  of  nature,  have 
called  it  the  tyrant  of  the 
watery  plain.  In  fact,  in  pro- 
portion to  its  strength  and 
celerity,  the  pike  does  some 
mischief ; but  what  are  its 
effects  compared  to  those  of 


the  cachalot  or  the  shark ! 
they  resemble  the  petty  de- 
predations of  a robber,  put 
in  competition  with  the  ra- 
vages of  a conqueror  ! How- 
ever, the  pike  will  attack 
every  fish  less  than  itself;  and 
it  is  sometimes  seen  choked, 
by  attempting  to  swallow  such 
as  are  too  large  a morsel.  It 
is  immaterial  of  what  species 
the  animal  it  pursues  appears 
to  be,  whether  of  another  or 
its  own;  all  are  indiscrimi- 
nately devoured ; so  that  every 
fish  owes  its  safety  to  its  mi- 
nuteness, its „ celerity,  or  its 
courage : nor  does  the  pike 
confine  itself  to  feed  on  fish 
and  frogs ; it  will  draw  down 
the  water  rat  and  the  young 
ducks,  as  they  are  swimming 
about.  Gesner  tells  us  of  a 
mule  that  stooped  to  drink  in 
the  water,  when  a famished 
pike  that  was  near  seized  it 
by  the  nose,  nor  was  it  disen- 
gaged till  the  beast  flung  it 
on  shore.  So  great  is  their 
rapacity,  that  they  will  con- 
tend with  the  otter  for  his 
prey,  and  even  endeavour  to 
force  it  from  him.  For  this 
reason  it  is  dreaded  by  all 
other  fish  : and  the  small  ones 
show  the  same  uneasiness  and 
detestation  at  the  presence  of 
their  tyrant,  as  the  little  birds 
do  at  the  sight  of  a hawk  or 
an  owl.  When  the  pike  lie? 
asleep  near  the  surface,  as  is 
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frequently  the  case,  the  lesser 
fish  are  often  observed  to 
swim  around  it  in  vast  num- 
bers, with  a mixture  of  cau- 
tion and  terror. 

The  other  tribes  of  fresh- 
water fish  are  much  inferior 
to  this  animal  in  courage  and 
rapacity  : they  chiefly  subsist 
upon  worms  and  insects,  pur- 
suing them  at  the  bottom,  or 
jumping  after  them  to  the 
surface  of  the  water.  In 
winter,  also,  their  appetite 
seems  entirely  to  forsake 
them ; at  least  they  continue 
in  so  torpid  a state,  that  few 
baits  will  tempt  them  to  their 
destruction.  At  that  season 
they  forsake  the  shallow  wa- 
ters, and  seek  those  deep  holes 
to  be  found  in  every  river, 
where  they  continue  for  days 
together,  without  ever  appear- 
ing to  move.  The  cold  seems 
to  affect  them;  for  at  that 
time  they  lie  close  to  the  bot- 
tom, where  the  water  is  most 
warm,  and  seldom  venture 
out,  except  the  day  be  pecu- 
liarly fine,  and  the  shallows 
at  the  edges  of  the  stream 
become  tepified  by  the  power- 
ful rays  of  the  sun.  Indeed, 
I have  been  assured,  that  some 
fishes  may  be  rendred  so  tor- 
pid by  the  cold,  in  the  north- 
ern rivers,  as  to  be  frozen  up 
in  the  great  masses  of  ice,  in 
which  they  continue  for  seve- 
ral months  together,  seem- 


ingly without  life  or  sensa- 
tion, the  prisoners  of  conge- 
lation, and  waiting  the  ap- 
proach of  a warmer  sun  to 
restore  them  at  once  to  life 
and  liberty.  Thus  that  cheer- 
ful luminary  not  only  distri- 
butes health  and  vegetation 
to  the  productions  of  the 
earth,  but  is  ardently  sought 
even  by  the  gelid  inhabitants 
of  the  water. 

As  fish  are  enemies  one  to 
another,  so  each  species  is 
infested  with  worms  of  differ- 
ent kinds  peculiar  to  itself. 
The  great  fish  abound  with 
them,  and  the  little  ones  are 
not  entirely  free.  These  trou- 
blesome vermin  lodge  them- 
selves either  in  the  jaws  and 
the  intestines  internally,  or 
near  the  fins  without.  When 
fish  are  healthy  and  fat  they 
are  not  much  annoyed  by 
them;  but  in  winter,  when 
they  are  lean  and  sickly,  they 
then  suffer  very  much. 

Nor  does  the  reputed  lon- 
gevity of  this  class  secure 
them  from  their  peculiar  dis- 
orders. They  are  not  only 
affected  by  too  much  cold, 
but  there  are  frequently  cer- 
tain dispositions  of  the  ele- 
ment in  which  they  reside 
unfavourable  to  their  health 
and  propagation.  Some  ponds 
they  will  not  breed  in,  how- 
ever artfully  disposed  for  sup- 
plying them  with  fresh  re- 
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cruits  of  water,  as  well  as 
provision.  In  some  seasons 
they  are  found  to  feel  epidemic 
disorders,  and  are  seen  dead 
by  the  water  side,  without  any 
apparent  cause  : yet  still  they 
are  animals  of  all  others  the 
most  vivacious,  and  they  often 
live  and  subsist  upon  such 
substances  as  are  poisonous 
to  the  more  perfect  classes  of 
animated  nature. 

It  is  not  easy  to  determine 
whether  the  poisonous  quali- 
ties which  many  of  them  are 
found  to  possess,  either  when 
they  wound  our  bodies  exter- 
nally with  their  spines,  or 
when  they  are  unwarily  eaten 
at  our  tables,  arises  from  this 
cause.  That  numbers  of  fishes 
inflict  poisonous  wounds,  in 
the  opinion  of  many,  cannot 
be  doubted.  The  concurrent 
testimony  of  mankind  they 
think  sufficient  to  contradict 
any  reasonings  upon  this  head, 
taken  from  anatomical  in- 
spection. The  great  pain  that 
is  felt  from  the  sting  given  by 
the  back  fin  of  the  weaver, 
bears  no  proportion  to  the 
smallness  of  the  instrument 
that  inflicts  the  wound.  How 
the  poison  is  preserved,  or 
how  it  is  conveyed  by  the  ani- 
mal, it  is  not  in  our  power  to 
perceive;  but  its  actual  exist- 
ence has  been  often  attested 
by  painful  experience.  In 
this  instance  we  must  decline 


conjecture,  satisfied  with  his- 
tory. 

The  fact  of  their  being  poi- 
sonous, when  eaten,  is  equally 
notorious,  and  the  cause 
equally  inscrutable.  My  poor 
worthy  friend,  Dr.  Grainger, 
who  resided  for  many  years 
at  St.  Christopher’s,  assured 
me,  that  of  the  fish  caught, 
of  the  same  kind,  at  one  end 
of  the  island,  some  were  the 
best  and  most  wholesome  in 
the  world  ; while  others  taken 
at  a different  end  were  al- 
ways dangerous,  and  most 
commonly  fatal.  We  have  a 
paper  in  the  ‘ Philosophical 
Transactions ,’  giving  an  ac- 
count of  the  poisonous  quali- 
ties of  those  found  at  New 
Providence,  one  of  the  Baha- 
ma islands.  The  author  as- 
sures us,  that  the  greatest 
part  of  the  fish  of  that  dreary 
coast  are  all  of  a deadly  na- 
ture : their  smallest  effects 
being  to  bring  on  a terrible 
pain  in  the  joints,  which,  if 
terminating  favourably,  leaves 
the  patient  without  any  appe- 
tite for  several  days  after.  It 
is  not  those  of  the  most  de- 
formed figure,  or  the  most 
frightful  to  look  at,  that  are 
alone  to  be  dreaded ; all  kinds, 
at  different  times,  are  alike 
dangerous ; and  the  same  spe- 
cies which  has  this  day  served 
for  nourishment,  is  the  next, 
if  tried,  found  to  be  fatal ! 
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This  noxious  quality  has 
given  rise  to  much  specula- 
tion, and  many  conjectures. 
Some  have  supposed  it  to 
arise  from  the  fishes  on  these 
shores  eating  of  the  manchi- 
neel  apple,  a deadly  vegeta- 
ble poison,  that  sometimes 
grows  pendent  over  the  sea  : 
but  the  quantity  of  those 
trees  growing  in  this  manner 
bears  no  proportion  to  the 
extensive  infection  of  the  fish. 
Labat  has  ascribed  it  to  their 
eating  the  galley-fish,  which 
is  itself  most  potently  poison- 
ous : but  this  only  removes 
our  wonder  a little  farther 
back ; for  it  may  be  asked, 
with  as  just  a cause  for  curi- 
osity, how  comes  the  galley- 
fish  itself  to  procure  its  noxi- 
ous qualities  ? Others  have 
ascribed  the  poison  of  these 
fishes  to  their  feeding  upon 
copperas-beds : but  I do  not 
know  of  any  copper-mines 
found  in  America.  In  short, 
as  we  cannot  describe  the 
alembic  by  which  the  rattle- 
snake distils  its  malignity,  nor 
the  process  by  which  the  scor- 
pion, that  lives  among  roses, 
converts  their  sweets  to  ve- 
nom, so  we  cannot  discover 
the  manner  by  which  fishes 
become  thus  dangerous  ; and 
it  is  well  for  us  of  Europe 
that  we  can  thus  wonder  in 
security.  It  is  certain,  that 
with  us,  if  fishes,  such  as 


carp  or  tench,  acquire  any 
disagreeable  flavour  from  the 
lakes  in  which  they  have  been 
bred,  this  can  be  removed,  by 
their  being  kept  some  time 
in  finer  and  better  water : 
there  they  soon  clear  away 
all  those  disagreeable  quali- 
ties their  flesh  had  contracted, 
and  become  as  delicate  as  if 
they  had  been  always  fed  in 
the  most  cleanly  manner.  But 
this  expedient  is  with  us  ra- 
ther the  precaution  of  luxury 
than  the  effect  of  fear : we 
have  nothing  to  dread  from 
the  noxious  qualities  of  our 
fish ; for  all  the  animals  our 
waters  furnish  are  whole- 
some. 

Happy  England ! where  the 
sea  furnishes  an  abundant  and 
luxurious  repast,  and  the  fresh 
waters  an  innocent  and  harm- 
less pastime;  where  the  an- 
gler, in  cheerful  solitude, 
strolls  by  the  edge  of  the 
stream,  and  fears  neither  the 
coiled  snake,  nor  the  lurking 
crocodile ; where  he  can  re- 
tire at  night,  with  his  few 
trouts,  (to  borrow  the  pretty 
description  of  old  Walton)  to 
some  friendly  cottage,  where 
the  landlady  is  good,  and  the 
daughter  innocent  and  beau- 
tiful ; where  the  room  is 
cleanly,  with  lavender  in  the 
sheets,  and  twenty  ballads 
stuck  about  the  wall ! There 
he  can  enjoy  the  company  of 
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a talkative  brother  sportsman, 
have  his  trouts  dressed  for 
supper,  tell  tales,  sing  old 
tunes,  or  make  a catch ! There 
he  can  talk  of  the  wonders  of 
nature  with  learned  admira- 


tion, or  find  some  harmless 
sport  to  content  him,  and 
pass  away  a little  time,  with- 
out offence  to  God,  or  injury 
to  man ! 


BOOK  IV. 


OF  CRUSTACEOUS  AND  TESTACEOUS  FISHES. 


CHAP.  I. 

THE  DIVISION  OF  SHELL  FISH. 


In  describing  the  inhabitants 
of  the  water,  a class  of  ani- 
mals occur,  that  mankind, 
from  the  place  of  their  resi- 
dence, have  been  content  to 
call  fish ; but  that  naturalists, 
from  their  formation,  have 
justly  agreed  to  be  unworthy 
of  the  name.  Indeed,  the  af- 
finity many  of  this  kind  bear 
to  the  insect  tribe,  may  very 
well  plead  for  the  historian 
who  ranks  them  rather  &3  in- 
sects. However,  the  common 
language  of  a country  must 
not  be  slightly  invaded ; the 
names  of  things  may  remain, 
if  the  philosopher  be  careful 
to  give  precision  to  our  ideas 
of  them. 

There  are  two  classes  of 
animals,  therefore,  inhabiting 
the  water,  which  commonly 
receive  the  name  of  fishes, 
entirely  different  from  those 


we  have  been  describing,  and 
also  very  distinct  from  each 
other.  These  Efre  divided  by 
naturalists  into  Crustaceous 
and  Testaceous  Animals : both, 
totally  unlike  fishes  to  ap- 
pearance, seem  to  invert  the 
order  of  nature ; and,  as  those 
have  their  bones  on  the  in- 
side, and  their  muscles  hung 
upon  them  for  the  purposes  of 
life  and  motion,  these,  on  the 
contrary,  have  all  their  bony 
parts  on  the  outside,  and  all 
their  muscles  within.  Not  to 
talk  mysteriously — all  who 
have  seen  a lobster  or  an  oys- 
ter, perceive  that  the  shell  in 
these  bears  a strong  analogy 
to  the  bones  of  other  ani- 
mals ; and  that,  by  these 
shells,  the  animal  is  sustained 
and  defended. 

Crustaceous  fish,  such  as 
the  crab  and  the  lobster,  have 
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a shell  not  quite  of  a stony 
hardness,  but  rather  resem- 
bling a firm  crust,  and  in 
some  measure  capable  of  yield- 
ing.— Testaceous  fishes,  such 
as  the  oyster  or  cockle,  are 
furnished  with  a shell  of  a 
stony  hardness  ; very  brittle, 
and  incapable  of  yielding.  Of 
the  crustaceous  kinds  are  the 
Lobster,  the  Crab,  and  the 
Tortoise : of  the  testaceous, 
that  numerous  tribe  of  Oys- 
sters,  Mussels,  Cockles,  and 
Sea-Snails,  which  offer  with 
infinite  variety. 

The  crustaceous  tribe  seem 
to  hold  the  middle  rank  be- 
tween fishes,  properly  so  call- 
ed, and  those  snail-like  ani- 
mals that  receive  the  name  of 
testaceous  fishes.  Their  mus- 
cles are  strong  and  firm,  as  in 
the  former ; their  shell  is  self- 
produced,  as  among  the  lat- 
ter. They  have  motion,  and 
hunt  for  food  with  great  avi- 
dity, like  the  former.  They 


are  incapable  of  swimming, 
but  creep  along  the  bottom, 
like  the  latter : in  short,  they 
form  the  link  that  unites  these 
two  classes,  that  seem  so  very 
opposite  in  their  natures. 

Of  testaceous  fishes  we  will 
speak  hereafter.  As  to  ani- 
mals of  the  crustaceous  kind, 
they  are  very  numerous,  their 
figure  offers  a hundred  varie- 
ties ; but,  as  to  their  nature, 
they  are  obviously  divided  in- 
to two  very  distinct  kinds, 
differing  in  their  habits  and 
their  conformation.  The  chief 
of  one  kind  is  the  Lobster; 
the  chief  of  the  other,  the 
Tortoise.  Under  the  Lobster 
we  rank  the  Prawn,  the  Cray- 
fish, the  Shrimp,  the  Sea- 
Crab,  the  Land-Crab,  and  all 
their  varieties.  Under  the 
Sea-Tortoise,  the  Turtle,  the 
Hawksbill-Turtle,  the  Land- 
Tortoise,  and  their  numerous 
varieties. 


CHAP.  II. 

OR  CRUSTACEOUS  ANIMALS  OP  THE  LOBSTER  KIND. 


However  different  in  figure 
the  lobster  and  the  crab  may 
seem,  their  manners  and  con- 
formation are  nearly  the  same. 
With  all  the  voracious  appe- 


tites of  fishes,  they  are  con- 
demned to  lead  an  insect  life 
at  the  bottom  of  the  water; 
and  though  pressed  by  conti- 
nual hunger,  they  are  often 


126 


HISTORY  OF  FISHES. 


obliged  to  wait  till  accident 
brings  them  their  prey. — 
Though  without  any  warmth 
in  their  bodies,  or  even  without 
red  blood  circulating  through 
their  veins,  they  are  animals 
wonderfully  voracious.  What- 
ever they  seize  upon  that  has 
life,  is  sure  to  perish,  though 
never  so  well  defended  : they 
even  devour  each  other ; and, 
to  increase  our  surprise  still 
more,  they  may,  in  some  mea- 
sure, be  said  to  eat  them- 
selves; as  they  change  their 
shell  and  their  stomach  every 
year,  and  their  old  stomach 
is  generally  the  first  morsel 
that  serves  to  glut  the  new.* 
The  lobster  is  an  animal  of 
so  extraordinary  a form,  that 
those  who  first  see  it  are  apt 
to  mistake  the  head  for  the 
tail ; but  it  is  soon  discovered 
that  the  animal  moves  with 
its  claws  foremost ; and  that 
the  part  which  plays  within 
itself  by  joints,  like  a coat  of 
armour,  is  the  tail.  The  two 
great  claws  are  the  lobster’s 
instruments  of  provision  and 
defence ; these,  by  opening 
like  a pair  of  nippers,  have 
great  strength,  and  take  a firm 


* That  lobsters  and  crabs  change 
their  stomachs  annually,  d'oes  not 
appear  to  have  been  ascertained  as 
a fact:  but,  at  this  time,  those 
calcareous  concretions,  known  in 
the  shops  by  the  name  of  crab’s 
eves,  are  found  in  their  stomachs. 
—Author. 


hold ; they  are  usually  notch- 
ed like  a saw,  which  still  more 
increases  their  tenacity.  Be- 
side these  powerful  instru- 
ments, which  may  be  consi- 
dered as  arms,  the  lobster  has 
eight  legs,  four  on  each  side, 
and  these,  with  the  tail,  serve 
to  give  the  animal  its  pro- 
gressive and  sidling  motion. 
Between  the  two  claws  is  the 
animal’s  head,  very  small,  and 
furnished  with  eyes  that  seem 
like  two  black  horny  specks 
on  each  side ; and  these  it  has 
a power  of  advancing  out  of 
the  socket,  and  drawing  in, 
at  pleasure.  The  mouth,  like 
that  of  insects,  opens  the  long 
way  of  the  body,  not  cross- 
ways,  as  with  man,  and  the 
higher  race  of  animals.  It  is 
furnished  with  two  teeth  for 
the  comminution  of  its  food ; 
but,  as  these  are  not  suffi- 
cient, it  has  three  more  in  the 
stomach;  one  on  each  side, 
and  the  other  below.  Between 
the-  two  teeth  there  is  a fleshy 
substance,  in  the  shape  of  a 
tongue.  The  intestines  con- 
sist of  one  long  bowel,  which 
reaches  from  the  mouth  to 
the  vent;  but  what  this  ani- 
mal differs  in  from  all  others, 
is,  that  the  spinal  marrow  is 
in  the  breast-bone.  It  is  fur- 
nished with  two  long  feelers 
or  horns,  that  issue  on  each 
side  of  the  head,  that  seem  to 
'correct  the  dimness  of  its 
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sight,  and  apprise  the  animal 
of  its  danger,  or  of  its  prey. 
The  tail,  or  that  jointed  in- 
strument at  the  other  end,  is 
the  grand  instrument  of  mo- 
tion; and  with  this  it  can 
raise  itself  in  the  water.  Un- 
der this  we  usually  see  lodged 
the  spawn  in  great  abun- 
dance ; every  pea  adhering  to 
the  next  by  a very  fine  fila- 
ment, which  is  scarcely  per- 
ceivable. Every  lobster  is  an 
hermaphrodite,  and  is  sup- 
posed to  be  self-impregnated.  * 
The  ovary,  or  place  where 
the  spawn  is  first  produced,  is 
backwards  towards  the  tail, 
where  a red  substance  is  al- 
ways found,  and  which  is 
nothing  but  a cluster  of  peas, 
that  are  yet  too  small  for  ex- 
clusion, From  this  receptacle 
there  go  two  canals,  that  open 
on  each  side  at  the  jointures 
of  the  shell,  at  the  belly ; 
and  through  these  passages 
the  peas  descend  to  be  ex- 
cluded, and  placed  under  the 
tail,  where  the  animal  pre- 
serves them  from  danger  for 
some  time,  until  they  come 
to  maturity  ; when,  being  fur- 
nished with  limbs  and  mo- 


*  The  animals  of  this  tribe  are 
by  no  means  lierinaprodites,  hut 
are  found  distinctly  male  and  fe- 
male. The  eggs  are  deposited  un- 
der the  tail  of  the  females,  which 
for  that  purpose  is  often  much 
broader  than  that  of  the  males. — 
Author. 


tion,  they  drop  off  into  the 
water. 

When  the  young  lobsters 
leave  the  parent,  they  imme- 
diately seek  for  refuge  in  the 
smallest  clefts  of  rocks,  and 
in  such  like  crevices  at  the 
bottom  of  the  sea,  where  the 
entrance  is  but  small,  and  the 
opening  can  be  easily  defend- 
ed. There,  without  seeming 
to  take  any  food,  they  grow 
larger  in  a few  weeks’  time, 
from  the  mere  accidental  sub- 
stances which  the  water  wash- 
es to  their  retreats.  By  this 
time,  also,  they  acquire  a 
hard  firm  shell,  which  fur- 
nishes them  with  both  offen- 
sive and  defensive  armour. 
They  then  begin  to  issue  from 
their  fortresses,  and  boldly 
creep  along  the  bottom,  in 
hopes  of  meeting  with  more 
diminutive  plunder.  The 
spawn  of  fish,  the  smaller 
animals  of  their  own  kind, 
but  chiefly  the  worms  that 
keep  at  the  bottom  of  the  sea, 
supply  them  with  plenty. — 
They  keep  in  this  manner 
close  among  the  rocks,  busily 
employed  in  scratching  up  the 
sand  with  their  claws  for 
worms,  or  surprising  such 
heedless  animals  as  fall  with- 
in their  grasp  : thus  they 
have  little  to  apprehend,  ex- 
cept from  each  other  ; for  in 
them,  as  among  fishes,  the 
large  are  the  most  formidabie 
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of  all  Other  enemies  to  the 
small. 

But  this  life  of  abundance 
and  security  is  soon  to  have  a 
most  dangerous  interruption  ; 
for  the  body  of  the  lobster 
still  continuing  to  increase, 
while  its  shell  remains  unal- 
terably the  same,  the  animal 
becomes  too  large  for  its  ha- 
bitation, and,  imprisoned  with- 
in the  crust  that  it  has  na- 
turally gathered  round  it, 
there  comes  on  a necessity  of 
getting  free.  The  young  of 
this  kind,  therefore,  that  grow 
faster,  as  I am  assured  by  the 
fishermen,  change  their  shell 
oftener  than  the  old,  who 
come  to  their  full  growth, 
and  who  remain  in  the  same 
shell  often  for  two  years  to- 
gether. In  general,  however, 
all  these  animals  change  their 
shell  once  a-year ; and  this  is 
not  only  a most  painful  ope- 
ration, but  also  subjects  them 
to  every  danger.  Their  moult- 
ing season  is  generally  about 
the  beginning  of  summer,  at 
which  time  their  food  is  in 
plenty,  and  their  strength  and 
vigour  in  the  highest  perfec- 
tion. But  soon  all  their  acti- 
vity ceases ; they  are  seen 
forsaking  the  open  parts  of 
the  deep,  and  seeking  some 
retired  situation  among  the 
rocks,  or  some  outlet  where 
they  may  remain  in  safety 
from  the  attacks  of  their  va- 


rious enemies.  For  some  days 
before  their  change,  the  ani- 
mal discontinues  its  usual  vo- 
raciousness ; it  is  no  longer 
seen  laboriously  harrowing  up 
the  sand  at  the  bottom,  or 
fighting  with  others  of  its 
kind,  or  hunting  its  prey  ; it 
lies  torpid  and  motionless,  as 
if  in  anxious  expectation  of 
the  approaching  change.  Just 
before  casting  its  shell,  it 
throws  itself  upon  its  back, 
strikes  its  claws  against  each 
other,  and  every  limb  seems 
to  tremble  ; its  feelers  are 
agitated,  and  the  whole  body 
is  in  violent  motion  ; it  then 
swells  itself  in  an  unusual 
manner,  and  at  last  the  shell 
is  seen  beginning  to  divide  at 
its  j unctures  ; particularly,  it 
opens  at  the  junctures  of  the 
belly,  where,  like  a pair  of 
jumps,  it  was  before  but  seem- 
ingly united.  It  also  seems 
turned  inside  out,  and  its  sto- 
mach comes  away  with  its 
shell. — After  this,  by  the  same 
operation,  it  disengages  itself 
of  the  claws,  which  burst  at 
the  joints;  the  animal,  with 
a tremulous  motion,  casting 
them  off  as  a man  would  kick 
off  a boot  that'was  too  big  for 
him. 

Thus,  in  a short  time,  this 
wonderful  creature  finds  it- 
self at  liberty,  but  in  so  weak 
and  enfeebled  a state,  that  it 
continues  for  several  hours 
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motionless.  Indeed,  so  vio- 
lent and  painful  is  the  opera- 
tion, that  many  of  them  die 
under  it ; and  those  which 
survive  are  in  such  a weakly 
state  for  some  time,  that  they 
neither  take  food  nor  venture 
from  their  retreats.  Imme- 
diately after  this  change,  they 
have  not  only  the  softness  but 
the  timidity  of  a worm.  Every 
animal  of  the  deep  is  then 
a powerful  enemy,  which  they 
can  neither  escape  nor  op- 
pose ; and  this,  in  fact,  is  the 
time  when  the  dog-fish,  the 
cod,  and  the  ray,  devour  them 
by  hundreds.*  But  this  state 

* On  the  authority  of  a friend, 
who  had  been  engaged  in  survey- 
ing the  sea-coasts,  Dr.  Darwin  re- 
lates that  a hard-shelled  crab  al- 
ways stands  sentinel,  to  prevent 
sea  insects  from  injuring  the  rest 
in  their  defenceless  state  ; and  that, 
from  his  appearance,  the  fisher- 
men know  where  to  find  the  soft 
ones,  which  they  use  for  baits  in 
catching  fish  ; adding  that,  though 
the  hard-shelled  crab,  when  he  is 
on  his  duty,  advances  boldly  to 
meet  the  foe,  and  will  with  diffi- 
culty quit  the  field,  yet  at  other 
times  he  shows  great  timidity,  and 
is  very  expeditious  in  effecting  his 
escape.  If;  however,  he  be  often 
interrupted,  he  will  pretend  death, 
like  the  spider,  and  watch  an  op- 
portunity to  sink  himself  in  the 
sand,  keeping  only  his  eyes  above. 

These  animals  are  naturally  very 
quarrelsome,  and  frequently  have 
serious  contests  by  means  of  those 
formidable  weapons,  their  great 
claws.  With  these  they  lay  hold 
of  their  adversary’s  legs  ; and  what- 
ever they  seize,  it  is  not  easy  to 
make  them  forego  their  hold.  They 
frequently  retain  some  part  ofa  leg 
or  limb  as  a token  of  victory. —Ed. 


of  defenceless  imbecility  con- 
tinues for  a very  short  time  : 
the  animal,  in  less  than  two 
days,  is  seen  to  have  the  skin 
that  covered  its  body  grown 
almost  as  hard  as  before ; its 
appetite  is  seen  to  increase ; 
and,  strange  to  behold ! the 
first  object  that  tempts  its  glut- 
tony, is  its  own  stomach,  which 
it  so  lately  was  disengaged 
from.  This  it  devours  with 
great  eagerness  ; and  some 
time  after  eats  even  its  former 
shell.  In  about  forty-eight 
hours,  in  proportion  to  the 
animal’s  health  and  strength, 
the  new  shell  is  perfectly 
formed,  and  as  hard  as  that 
which  was  but  just  thrown 
aside. 

To  contribute  to  the  speedy 
growth  of  the  shell,  it  is  sup- 
posed by  some,  that  the  lob- 
ster is  supplied  with  a very  ex- 
traordinary concretion  within 
its  body,  that  is  converted  in- 
to the  shelly  substance.  It  is 
a chalky  substance,  found  in 
the  lower  part  of  the  stomach 
of  all  lobsters,  improperly  call- 
ed crabs’  eyes,  and  sold  under 
that  title  in  the  shops.  About 
the  time  the  lobster  quits  its 
shell,  the  teeth  in  its  stomach 
break  these  stones  to  pieces, 
and  the  fluids  contained  there- 
in dissolve  them.  This  fluid, 
which  still  remains  in  the  new 
stomach,  is  thought  to  be  re- 
plete with  a petrifying  quality, 
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proper  for  forming  a new  shell : 
however,  the  concreting  power 
that  first  formed  these,  shows 
a sufficient  power  in  the  ani- 
mal to  produce  also  the  shell ; 
and  it  is  going  but  a short 
way  in  the  causes  of  things 
when  we  attempt  to  explain 
one  wonder  by  another. 

When  the  lobster  is  com- 
pletely equipped  in  its  new 
shell,  it  then  appears  how 
much  it  has  grown  in  the  space 
of  a few  days ; the  dimensions 
of  the  old  shell  being  compar- 
ed with  those  of  the  new,  it 
will  be  found  that  the  crea- 
ture is  increased  above  a third 
in  its  size ; and,  like  a boy 
that  has  outgrown  his  clothes, 
it  seems  wonderful  how  the 
deserted  shell  was  able  to  con- 
tain so  great  an  animal  as 
entirely  fills  up  the  new. 

The  creature  thus  furnished, 
not  only  with  a complete  cov- 
ering, but  also  a greater  share 
of  strength  and  courage,  ven- 
tures more  boldly  among  the 
animals  of  the  bottom;  and 
not  a week  passes,  that,  in  its 
combats,  it  does  not  suffer 
some  mutilation.  A joint,  or 
even  a whole  claw,  is  some- 
times snapped  off  in  these  en- 
counters. At  certain  seasons 
of  the  year  these  animals 
never  meet  each  other  with- 
out an  engagement.  In  these, 
to  come  off  with  the  loss  of  a 
leg,  or  even  a claw,  is  consi- 


dered as  no  great  calamity; 
the  victor  carries  off*  the  spoil 
to  feast  upon  at  leisure,  while 
the  other  retires  from  the  de- 
feat to  wait  for  a thorough 
repair.  This  repair  it  is  not 
long  in  procuring.  From  the 
place  where  the  joint  of  the 
claw  was  cut  away,  is  seen  in 
a most  surprising  manner  to 
burgeon  out  the  beginning  of 
a new  claw.  This,  if  observed 
at  first,  is  small  and  tender, 
but  grows,  in  the  space  of 
three  weeks,  to  be  almost  as 
large  and  as  powerful  as  the 
old  one.  I say  almost  as 
large,  for  it  never  arrives  to 
the  full  size  ; and  this  is  the 
reason  we  generally  find  the 
claws  of  lobsters  of  unequal 
magnitude.* 

After  what  has  been  thus 
described,  let  us  pause  a little, 
to  reflect  on  the  wonders  this 
extraordinary  creature  offers 
to  our  imagination ! An  ani- 
mal without  bones  in  the  in- 
side, yet  furnished  with  a sto- 
mach capable  of  digesting  the 
hardest  substances,  the  shells 
of  mussels,  of  oysters,  and 
even  its  own  ; an  animal  gain- 
ing a new  stomach  and  a new 
shell  at  stated  intervals  ! fur- 
nished with  the  instruments 


* The  circumstance  of  lobsters 
losing;  their  claws  at  thunder- 
claps, or  on  the  sound  of  cannon, 
is  well  authenticated,  and  often 
causes  the  fishermen  to  be  jesting- 
ly saluted  by  the  sailors. — Ed. 
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of  generation  double  in  both 
sexes;  and  yet  with  an  ap- 
parent incapacity  of  uniting; 
without  red  blood  circulating 
through  the  body,  and  yet  ap- 
parently vigorous  and  active ! 
but,  most  strange  of  all,  an 
animal  endowed  with  a vital 
principle  that  furnishes  out 
such  limbs  as  have  been  cut 
away  ; and  keeps  continually 
combating  it,  though  in  con- 
stant repair  to  renew  its  en- 
gagements I These  are  but  a 
small  part  of  the  wonders  of 
the  deep,  where  nature  sports 
without  a spectator  ! 

Of  this  extraordinary  yet 
well-known  animal  there  are 
many  varieties,*  with  some 
differences  in  the  claws,  but 
little  in  the  habits  or  confor- 
mation. It  is  found  above 
three  feet  long  ; and  if  we 
may  admit  the  shrimpf  and  the 
prawn  into  the  class,  though 
unfurnished  with  claws,  it  is 
seen  not  above  an  inch.  These 
all  live  in  the  water,  and  can 
bear  its  absence  for  but  a few 
hours.  The  shell  is  black 
when  taken  out  of  the  water, 
but  turns  red  by  boiling.  The 

* None,  however,  are  worth  e- 
numerating,  except  the  Norway 
lobster,  which  is  principally  found 
in  the  northern  seas,  though  it  also 
inhabits  the  coasts  of  Great  Bri- 
tain.—-En. 

t Of  this  species  is  the  Squilla 
or  white  shrimp,  called  so  from  the 
colour  it  assumes  when  boiled.— 
Ed. 


most  common  way  of  taking 
the  lobster  is  in  a basket,  or 
pot,  as  the  fishermen  call  it, 
made  of  wicker-work,  in  which 
they  put  the  bait,  and  then 
throw  it  to  the  bottom  of  the 
sea,  in  six  or  ten  fathoms  wa- 
ter. The  lobsters  creep  into 
this  for  the  sake  of  the  bait, 
but  are  not  able  to  get  out 
again.  The  river  cray-fish,* 
differs  little  from  the  lobster, 
but  that  the  one  will  live  only 
in  fresh  water,  and  the  other 
will  thrive  only  in  the  sea. 

The  crab  is  an  animal  found 
equally  in  fresh  and  salt  wa- 
ter ; as  well  upon  land  as  in 
the  ocean.  In  shape  it  differs 
very  much  from  the  lobster, 
but  entirely  resembles  it  in 
habits  and  conformation.  The 
tail  in  this  animal  is  not  so 
apparent  as  in  the  former, 
being  that  broad  flap  that 
seems  to  cover  a part  of  the 
belly,  and  when  lifted  dis- 
covers the  peas  or  spawn, 
situated  there  in  great  abun- 
dance. It  resembles  the  lob- 


* Great  quantities  of  these  fish 
are  found  in  the  Obra,  a Silesian 
stream,  but  prove  scarcely  eatable, 
owing  to  their  bitter  taste,  that 
erabues  them  from  feeding  on  the 
roots  of  the  aromatic  calamus. 
They  also  abound  in  the  Russian 
river  Don,  and  yield  those  stones 
called  crabs’-eyes , after  being  laid 
in  heaps  to  putrefy.  Some,  such 
as  the  Swiss  varieties,  are  red  when 
alive,  and  others  bluish,  while 
some  sorts  continue  blackish  aftes 
boiling. — Ed. 

K 2 


132 


HISTORY  OF  FISHES. 


ster  in  the  number  of  its 
claws,  which  are  two ; and  its 
legs,  which  are  eight,  four  on 
either  side.  Like  the  lobster, 
it  is  a bold  voracious  animal; 
and  such  an  enmity  do  crabs 
bear  each  other,  that  those 
who  carry  them  for  sale  to 
market,  often  tie  their  claws 
with  strings  to  prevent  their 
fighting  and  maiming  them- 
selves by  the  way.  In  short, 
it  resembles  the  lobster  in 
every  thing  but  the  amazing 
bulk  of  its  body  compared  to 
the  size  of  its  head,  and  the 
length  of  its  intestines,  which 
have  many  convolutions. 

As  the  crab,  however,  is 
found  upon  land  as  well  as  in 
water,  the  peculiarity  of  its 
situation  produces  a difference 
in  its  habitudes,  which  it  is 
proper  to  describe.  The  Land 
Crab  is  found  in  some  of  the 
warmer  regions  of  Europe, 
and  in  great  abundance  in  all 
the  tropical  climates  in  Africa 
and  America.  They  are  of 
various  kinds,  and  endued 
with  various  properties;  some 
being  healthful,  delicious,  and 
nourishing  food ; others,  poi- 
sonous or  malignant  to  the 
last  degree  : some  are  not 
above  half  an  inch  broad, 
others  are  found  a foot  over; 
some  are  of  a dirty  brown, 
and  others  beautifully  mot- 
tled. That  animal  called  the 
Violet  Crab  of  the  Caribbee 


Islands,  is  the  most  noted, 
both  for  its  shape,  the  deli- 
cacy of  its  flesh,  and  the  sin- 
gularity of  its  manners. 

The  Violet  Crab  somewhat 
resembles  two  hands  cut 
through  the  middle  and  join- 
ed together  ; for  each  side 
looks  like  four  fingers,  and 
the  two  nippers  or  claws  re- 
semble the  thumbs.  All  the 
rest  of  the  body  is  covered 
with  a shell  as  large  as  a 
man’s  hand,  and  bunched  in 
the  middle,  on  the  fore  part 
of  which  there  are  two  long 
eyes  of  the  size  of  a grain  of 
barley,  as  transparent  as  crys- 
tal, and  as  hard  as  horn.  A 
little  below  these  is  the  mouth, 
covered  with  a sort  of  barbs, 
under  which  there  are  two 
broad  sharp  teeth  as  white  as 
snow.  They  are  not  placed, 
as  in  other  animals,  cross- 
ways,  but  in  the  opposite  di- 
rection, not  much  unlike  the 
blades  of  a pair  of  scissars. 
With  these  teeth  they  can 
easily  cut  leaves,  fruits,  and 
rotten  wood,  which  is  their 
usual  food.  But  their  princi- 
pal instrument  for  cutting 
and  seizing  their  food  is  their 
nippers,  which  catch  such  a 
hold,  that  the  animal  loses 
the  limb  sooner  than  its  grasp^ 
and  is  often  seen  scampering 
off,  having  left  its  claw  still 
holding  fast  upon  the  enemy. 
The  faithful  claw  seems  to 
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perform  its  duty,  and  keeps 
for  above  a minute  fastened 
upon  the  finger  while  the 
crab  is  making  off.*  In  fact, 
it  loses  no  great  matter  by 
leaving  a leg  or  an  arm,  for 
they  soon  grow  again,  and 
the  animal  is  found  as  perfect 
as  before. 

This,  however,  is  the  least 
surprising  part  of  this  crea- 
ture’s history  , and  what  I 
am  going  to  relate,  were  it 
not  as  well  known  and  as 
confidently  confirmed  as  any 
other  circumstance  in  natu- 
ral history,  might  well  stagger 
our  belief.  These  animals  live 
not  only  in  a kind  of  orderly 
society  in  their  retreats  in  the 
mountains,  but  regularly  once 
a year  march  down  to  the 
sea-side  in  a body  of  some 
millions  at  a time.  As  they 
multiply  in  great  numbers, 
they  choose  the  months  of 
April  or  May  to  begin  their 
expedition ; and  then  sally 
out  by  thousands  from  the 
stumps  of  hollow  trees,  from 
the  clefts  of  the  rocks,  and 
from  the  holes  which  they 
dig  for  themselves  under  the 
surface  of  the  earth.  At  that 
time  the  whole  ground  is  co- 
vered with  this  band  of  ad- 
venturers; there  is  no  setting 
down  one’s  foot  without  tread- 


*  Brown’s  'Jamaica,'  p.  423.— 
Author. 


ing  upon  them.f  The  sea  is 
their  place  of  destination,  and 
to  that  they  direct  their  march 
with  right-lined  precision.  No 
geometrician  could  send  them 
to  their  destined  station  by  a 
shorter  course;  they  neither 
turn  to  the  right  or  left,  what- 
ever obstacles  intervene ; and 
even  if  they  meet  with  a 
house,  they  will  attempt  to 
scale  the  walls  to  keep  the 
unbroken  tenor  of  their  way. 
But  though  this  be  the  gene- 
ral order  of  their  rout,  they 
upon  other  occasions  are  com- 
pelled to  conform  to  the  face 
of  the  country;  and  if  it  be 
intersected  by  rivers,  they  are 
then  seen  to  wind  along  the 
course  of  the  stream.  The 
procession  sets  forward  from 
the  mountains  with  the  regu- 
larity of  an  army,  under  the 
guidance  of  an  experienced 
commander.  They  are  com- 
monly divided  into  three  bat- 
talions ; of  which  the  first 
consists  of  the  strongest  and 
boldest  males,  that,  like  pio- 
neers, march  forward  to  clear 
the  route,  and  face  the  great- 
est dangers.  These  are  often 
obliged  to  halt  for  want  of 
rain,  and  go  into  the  most 
convenient  encampment  till 
the  weather  changes.  The 
main  body  of  the  army  is 


f Labat : * Voyage  aux  Isles  Fran- 
coises,’ vol.  ii.  p.  221. — Author 
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composed  of  females,  which 
never  leave  the  mountains  till 
the  rain  is  set  in  for  some 
time,  and  then  descend  in  re- 
gular battalia,  being  formed 
into  columns  of  fifty  paces 
broad  and  three  miles  deep, 
and  so  close  that  they  almost 
cover  the  ground.  Three  or 
four  days  after  this,  the  rear- 
guard follows ; a straggling 
undisciplined  tribe  consisting 
of  males  and  females,  but 
neither  so  robust  nor  so  nu- 
merous as  the  former.  The 
night  is  their  chief  time  of 
proceeding  ; but  if  it  rains  by 
day,  they  do  not  fail  to  pro- 
fit by  the  occasion,  and  they 
continue  to  move  forward  in 
their  slow  uniform  manner. 
When  the  sun  shines  and  is 
hot  upon  the  surface  of  the 
ground,  they  then  make  a 
universal  halt,  and  wait  till 
the  cool  of  the  evening.  When 
they  are  terrified,  they  march 
back  in  a confused  disorderly 
manner,  holding  up  their  nip- 
pers, with  which  they  some- 
times tear  off  a piece  of  the 
skin,  and  then  leave  the  wea- 
pon where  they  inflicted  the 
wound.  They  even  try  to  in- 
timidate their  enemies  ; for 
they  often  clatter  their  nip- 
pers together,  as  if  it  were  to 
threaten  those  that  come  to 
disturb  them.  But  though 
they  must  strive  to  be  formi- 
dable to  man,  they  are  much 


more  so  to  each  other  ; for 
they  are  possessed  of  one 
most  unsocial  property,  which 
is,  that  if  any  of  them  by  ac- 
cident is  maimed  in  such  a 
manner  as  to  be  incapable  of 
proceeding,  the  rest  fall  upon 
and  devour  it  on  the  spot, 
and  then  pursue  their  jour- 
ney. 

When  after  a fatiguing 
march,  and  escaping  a thou- 
sand dangers,  (for  they  are 
sometimes  three  months  in 
getting  to  the  shore,)  they 
have  arrived  at  their  destined 
port,  they  prepare  to  cast 
their  spawn.  The  peas  are 
as  yet  within  their  bodies, 
and  not  excluded,  as  is  usual 
in  animals  of  this  kind,  under 
the  tail  ; for  the  creature 
waits  for  the  benefit  of  the 
sea-water  to  help  the  delivery. 
For  this  purpose,  the  crab  has 
no  sooner  reached  the  shore, 
than  it  eagerly  goes  to  the 
edge  of  the  water,  and  lets 
the  waves  wash  over  its  body 
two  or  three  times.  This  seems 
only  a preparation  for  bring- 
ing their  spawn  to  maturity  ; 
for  without  farther  delay  they 
withdraw  to  seek  a lodging 
upon  land : in  the  mean  time 
the  spawn  grows  larger,  is 
excluded  out  of  the  body,  and 
sticks  to  the  barbs  under  the 
flap,  or  more  properly  the 
tail.  This  bunch  is  seen  as 
big  as  a hen’s  egg,  and  ex- 
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actly  resembling  the  roes  of 
herrings.  In  this  state  of 
pregnancy,  they  once  more 
seek  the  shore  for  the  last 
time,  and  shaking  off  their 
spawn  into  the  water,  leave 
accident  to  bring  it  to  matu- 
rity. At  this  time  whole 
shoals  of  hungry  fish  are  at 
the  shore,  in  expectation  of 
this  annual  supply;  the  sea 
to  a great  distance  seems 
black  with  them ; and  about 
two-thirds  of  the  crabs’-eggs 
are  immediately  devoured  by 
those  rapacious  invaders.  The 
eggs  that  escape  are  hatched 
under  the  sand ; and  soon 
after,  millions  at  a time  of 
these  little  crabs  are  seen 
quitting  the  shore,  and  slowly 
travelling  up  to  the  moun- 
tains. 

The  old  ones,  however,  are 
not  so  active  to  return ; they 
have  become  so  feeble  and 
lean,  that  they  can  hardly 
creep  along,  and  the  flesh  at 
that  time  changes  its  colour. 
The  most  of  them,  therefore, 
are  obliged  to  continue  in 
the  flat  parts  of  the  country 
till  they  recover,  making 
holes  in  the  earth,  which 
they  cover  at  the  mouth  with 
leaves  and  dirt,  so  -that  no 
air  may  enter.  There  they 
throw  off  their  old  shells, 
which  they  leave  as  it  were 
quite  whole,  the  place  where 
they  opened  on  the  belly  be- 


ing unseen.  At  that  time 
they  are  quite  naked,  and 
almost  without  motion  for 
six  days  together,  when  they 
become  so  fat  as  to  be  deli- 
cious food.  They  have  then 
under  their  stomachs  four 
large  white  stones,  which 
gradually  decrease  in  propor- 
tion as  the  shell  hardens,  and 
when  they  come  to  perfection 
are  not  to  be  found.  It  is  at 
that  time  that  the  animal  is 
seen  slowly  making  its  way 
back;  and  all  this  is  most 
commonly  performed  in  the 
space  of  six  weeks. 

This  animal,  when  possessed 
of  its  retreats  in  the  moun- 
tains, is  impregnable ; for  only 
subsisting  upon  vegetables,  it 
seldom  ventures  out ; and  its 
habitation  being  in  the  most 
inaccessible  places,  it  remains 
for  a great  part  of  the  season 
in  perfect  security.  It  is  only 
when  impelled  by  the  desire 
of  bringing  forth  its  young, 
and  when  compelled  to  de- 
scend into  the  flat  country, 
that  it  is  taken.  At  that  time 
the  natives  wait  for  its  de- 
scent in  eager  expectation, 
and  destroy  thousands  • but 
disregarding  the  bodies,  they 
only  seek  for  that  small  spawn 
which  lies  on  each  side  of  the 
stomach  within  the  shell;  of 
about  the  thickness  of  a man’s 
thumb.  They  are  much  more 
valuable  upon  their  return. 
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after  they  have  cast  their 
shell ; for  being  covered  with 
a skin  resembling  soft  parch- 
ment, almost  every  part  ex- 
cept the  stomach  may  be  eat- 
en. They  are  taken  in  their 
holes  by  feeling  for  them  in 
the  ground  with  an  instru- 
ment : they  are  sought  after 
by  night,  when  on  their  jour- 
ney, with  flambeaux.  The 
instant  the  animal  perceives 
itself  attacked,  it  throws  itself 
on  its  back,  and  with  its  claws 
pinches  most  terribly  what- 
ever it  happens  to  fasten  on. 
But  the  dexterous  crab-catch- 
er takes  them  by  the  hinder 
legs  in  such  a manner,  that 
its  nippers  cannot  touch  him, 
and  thus  he  throws  it  into 
his  bag.  Sometimes  also  they 
are  caught  when  they  take 
refuge  at  the  bottom  of  holes, 
in  rocks  by  the  sea-side,  by 
clapping  a stick  at  the  mouth 
of  the  hole,  which  prevents 
their  getting  out;  and  then 
soon  after  the  tide  com- 
ing, enters  the  hole,  and  the 
animal  is  found,  upon  its  re- 
tiring, drowned  in  its  re- 
treat. 

These  crabs  are  of  consi- 
derable advantage  to  the  na- 
tives ; and  the  slaves  very  of- 
ten feed  entirely  upon  them. 
In  Jamaica,  where  they  are 
found  in  great  plenty,  they 
are  considered  as  one  of  the 
greatest  delicacies  of  the 


place.*  Yet  still,  the  eating 
of  them  is  attended  with  some 
danger ; for  even  of  this  kind 


* Of  the  land-crabs  here  ad- 
verted to,  a most  interesting  ac- 
count has  been  giveu  by  Mr.  Bar- 
clay, in  the  ‘ Edinburgh  New  Phi- 
losophical Journal 

“Crabs  abound  in  the  eastern 
part  of  Jamaica,  at  all  seasons,  but 
are  considered  to  be  best  in  the 
months,  the  names  of  which  con- 
tain the  letter  R.  They  are  most 
plentiful  in  May,  the  season  at 
which  they  deposit  their  eggs,  or 
run , as  the  negroes  express  it,  and 
when  the  earth  is  literally  covered 
with  them.  At  this  season  it  is 
impossible  to  keep  them  out  of  the 
houses,  or  even  out  of  the  bed- 
rooms, where,  at  onetime  scratch- 
ing with  their  large  claws,  and  at 
another  rattling  across  the  floor, 
they  make  a noise  that  would  not 
a little  astonish  and  alarm  a stran- 
ger. Occasionally  they  will  lodge 
themselves  very  snugly  in  a boot, 
and  if  a person  puts  hi6  foot  upon 
them  inadvertently,  he  has  quick 
intimation  of  the  intruder,  by  a 
grasp  of  his  nippers.  For  a few 
weeks  in  this  season,  they  may  he 
gathered  in  any  quantities,  and 
the  negroes  sometimes  hurt  them- 
selves by  making  too  free  use  of 
them.  Even  the  hogs  catch  them, 
although  not  always  with  impu- 
nity, as  a crab  sometimes  gets  bold 
of  one  of  them  by  the  snout,  from 
which  he  is  not  easily  disengaged  ; 
and  the  terrified  animal  runs  a- 
bout  squeaking  in  great  distress. 

“ At  other  occasions,  and  when 
more  valuable,  they  are  caught  by 
torch-light  at  night,  and  put  into 
covered  baskets.  Crowds  of  ne- 
groes from  the  neighbouring  plan- 
tations pass  my  house  every  even- 
ing with  their  torches  and  baskets, 
going  to  a crab  wood  on  the  other 
side,  and  return  before  mid-night 
fully  laden.  Their  baskets  will 
contain  about  forty  crabs,  and  the 
regular-price  is  a fivepenny-piece, 
our  smallest  coin,  equal  to  about 
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many  are  found  poisonous, 
being  fed,  as  it  is  thought, 
upon  the  manchineel  apple ; 


3 Jd.  sterling,  for  five  or  six  crabs. 
.At  this  rate  a negro  will  make 
2s.  6 d.  currency  in  the  evening; 
and  the  more  improvident,  who  will 
not  cultivate  provision  grounds, 
depend,  in  some  measure,  upon 
catching  crabs,  and  selling  them 
to  the  others.  A hundred  plantains, 
usually  sold  at  five  shillings,  will 
purchase  from  sixty'  to  seventy 
crabs,  and  two  of  these  eaten  with 
plantains  or  yams  make  an  excel- 
lent meal.  I have  seen  upwards 
of  a hundred  negroes  pass  my  house 
in  an  evening,  and  return  with 
their  baskets  on  their  heads,  not 
only  full  of  crabs,  but  with  quan- 
tities of  them  fastened  by  the 
claws  on  the  tops  of  the  baskets. 
1 make  but  a moderate  computa- 
tation,  when  I suppose  they  must 
have^lhad,  at  the  very  least,  three 
thousand  crabs.  Almost  every  ne- 
gro family  has  an  old  flour  barrel 
pierced  with  holes,  in  which  their 
crabs  are  kept.  They  are  fed  with 
plantain  skins,  &c.  and  taken  out 
and  thrown  into  the  pot  as  wanted. 

“There  is  a great  variety  of 
crabs  in  Jamaica,  of  which  two 
only  are  eaten.  The  black  is  the 
finest,  and  has  ever  been  esteemed 
one  of  the  greatest  delicacies  in 
the  West  Indies,  not  excepting 
even  the  turtle.  These  live  in  the 
mountain  forest,  on  stony  ground, 
and  feed  on  the  fallen  dry  leaves 
of  the  trees.  The  white  crab,  as 
it  is  called  (although  rather  pur- 
le  than  white)  used  principally 
y the  negroes,  but  by  the  white 
people  also,  is  larger,  and  more 
resembles  in  taste  the  lobster  of 
this  country.  These  are  amphi- 
bious, and  are  found  in  the  low 
lands,  principally  in  the  woods, 
where,  as  I have  already  said, 
they  are  caught  at  night  with 
torches.  But  they  are  numerous 
also  in  the  cultivated  fields,  and 
in  some  of  the  low-lying  estates 
frequently  do  considerable  damage 


and  whenever  they  are  found 
under  that  noxious  plant,  they 
are  always  rejected  with  cau- 


to  the  planters  in  dry  weather, 
when  vegetation  is  slow,  by  nip- 
ping oft-  the  blade  of  the  young 
canes  and  corn,  as  it  shoots 
through  the  ground.  In  situations 
of  this  kind,  the  negroes  have 
a somewhat  singular  method  of 
catching  them  : they  know  from 
the  appearance  of  a crab  hole  if 
there  be  a crab  in  it,  and  dig  down 
with  a hoe  through  the  soft  loam, 
till  they  come  to  water  (about 
eighteen  inches  or  two  feet)  ; and 
then  close  the  hole  firmly  with  a 
handful  of  dry  grass.  In  this  man- 
ner a negro  will  shut  up  two  or 
three  dozen  holes  in  a morning. 
About  fours  after,  he  returns,  and 
his  prisoners  being  by  this  time 
drunkened  (half  drowned),  they 
tumble  out  along  with  the  plug  of 
grass,  and  are  caught. 

“ In  the  year  1811,  there  was  a 
very  extraordinary  production  of 
black  crabs  in  the  eastern  parts 
of  Jamaica.  In  the  month  of  June 
or  July  of  that  year,  I forget  which, 
the  whole  district  of  Manchioneal 
(where  the  great  chain  of  the  Blue 
Mountains,  extending  from  west 
to  east,  through  the  centre  of  the 
island,  terminates  on  the  east 
coast)  was  covered  with  countless 
millions  of  these  creatures  swarm- 
ing from  the  sea  to  the  mountains. 
Of  this  singular  phenomenon.  I 
was  myself  an  eye-witness,  having 
had  occasion  to  travel  through 
that  district  at  the  time.  On  as- 
cendiug  Quahill,  from  the  vale  of 
Plantain-Garden  River,  the  road 
appeared  of  a reddish  colour,  as  if 
strewed  with  brick-dust.  I dis- 
mounted from  my  horse  to  examine 
the  cause  of  so  unusual  an  appear- 
ance, and  was  not  a little  astonish- 
ed to  find  that  it  was  owing  to  my- 
riads of  young  black  crabs,  about 
the  size  of  the  nail  of  a man’s  fin- 
ger, crossing  the  road,  and  moving 
at  a pretty  pace  direct  for  the 
mountains.  I was  concerned  to 


138 


HISTORY  OF  FISHES. 


tion.  It  is  thus  with  almost 
all  the  productions  of  those 
luxurious  climates ; however 
tempting  they  may  be  to  the 


think  of  the  destruction  I was 
causing  in  travelling  through  such 
a body  of  useful  creatures,  as  I 
fancied  that  every  time  my  horse 
put  down  a foot,  it  was  the  loss  of 
at  least  ten  lives.  1 rode  along  the 
coast  a distance  of  about  fifteen 
miles,  and  found  it  nearly  the 
same  the  whole  way,  only  that  in 
some  places  they  were  more  nume- 
rous, and  in  others  less  so.  Re- 
turning the  following  day,  1 found 
the  road  still  covered  with  them 
the  same  as  the  day  before.  How 
have  they  been  produced  in  such 
numbers,  or,  where  are  they  come 
troin  ? — were  questions  that  every 
body  asked,  and  no  one  could  an- 
swer. It  is  well  known  the  crabs 
deposit  their  eggs  once  a year,  and 
in  the  month  of  May  ; but  except 
on  this  occasion,  though  living 
on  the  coast,  I never  saw  a dozen 
of  young  crabs  together,  and  here 
were  millions  of  millions  covering 
the  earth  for  miles  along  a large 
extent  of  sea  coast.  No  unusual 
number  of  old  crabs  had  been  ob- 
served that  season  ; and  it  is  wor- 
thy of  remark,  that  this  prodigious 
multitude  of  young  ones  were 
moving  from  a rock-bound  shore, 
formed  by  inaccessible  cliffs,  the 
abode  of  sea  birds,  and  against 
which  the  waves  of  the  sea  were 
constantly  dashed  by  the  trade- 
wind  blowing  directly  upon  them. 
That  the  old  crabs  should  be  able 
to  deposit  their  eggs  in  such  a part 
of  the  coast  (if  that,  as  would  ap- 
pear, is  the  habit  of  the  animal)  is 
not  a little  extraordinary.  No 
erson  in  Jamaica,  so  far  as  1 
now,  or  have  heard,  ever  saw 
such  a sight,  or  any  thing  of  the 
kind,  but  on  that  occasion  : and 
I have  understood,  that,  since 
*811,  black  crabs  have  been  more 
abundant  farther  into  the  interior 
of  the  island  than  they  were  ever 
known  before.” — Ed. 


appetite,  they  but  too  often 
are  found  destructive ; and 
scarce  a delicacy  among  them 
that  does  not  carry  its  own 
alloy. 

The  descent  of  these  crea- 
tures for  such  important  pur- 
poses, deserves  our  admira- 
tion; but  there  is  an  animal 
of  the  lobster  kind  that  annu- 
ally descends  from  its  moun- 
tains in  like  manner,  and  for 
purposes  still  more  important 
and  various.  Its  descent  is 
not  only  to  produce  an  off- 
spring, but  to  provide  itself  a 
covering;  not  only  to  secure 
a family,  but  to  furnish  a 
house.  The  animal  I mean  is 
the  Soldier  Crab,  which  has 
some  similitude  to  the  lob- 
ster, if  divested  of  its  shell. 
It  is  usually  about  four  inches 
long,  has  no  shell  behind,  but 
is  covered  down  to  the  tail 
with  a rough  skin,  terminat- 
ing a point.  It  is,  however, 
armed  with  strong  hard  nip- 
pers before  like  the  lobster; 
and  one  of  them  is  as  thick  as 
a man’s  thumb,  and  pinches 
most  powerfully.  It  is,  as  I 
said,  without  a shell  to  any 
part  except  its  nippers;  but 
what  nature  has  denied  this 
animal,  it  takes  care  to  supply 
by  art ; and  taking  possession 
of  the  deserted  shell  of  some 
other  animal,  it  resides  in  it 
till,  by  growing  too  large  for 
its  habitation,  it  is  under  a 
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necessity  of  change.  It  is  a na- 
tive of  the  West  India  Islands ; 
and,  like  the  former,  it  is  seen 
every  year  descending  from 
the  mountains  to  the  sea- 
shore, to  deposit  its  spawn, 
and  to  provide  itself  with  a 
new  shell.  This  is  a most 
bustling  time  with  it,  having 
so  many  things  to  do  ; and  in 
fact,  very  busy  it  appears.  It 
is  very  probable  that  its  first 
care  is  to  provide  for  its  off- 
spring, before  it  attends  to  its 
own  wants  ; and  it  is  thought, 
from  the  number  of  little  shells 
which  it  is  seen  examining, 
that  it  deposits  its  spawn  in 
them,  which  thus  is  placed  in 
perfect  security  till  the  time 
of  exclusion. 

However  this  be,  the  sol- 
dier is  in  the  end  by  no  means 
unmindful  of  itself.  It  is  still 
seen  in  its  old  shell,  which 
it  appears  to  have  consider- 
ably outgrown ; for  a part  of 
the  naked  body  is  seen  at  the 
mouth  of  it,  which  the  habi- 
tation is  too  small  to  hide.  A 
shell  therefore,  is  to  be  found 
large  enough  to  cover  the 
whole  body ; and  yet  not  so 
large  as  to  be  unmanageable 
and  unwieldy.  To  answer 
both  these  ends  it  is  no  easy 
matter,  nor  the  attainment  of 
a slight  inquiry.  The  little  sol- 
dier is  seen  busily  parading 
the  shore  along  that  line  of 
pebbles  and  shells  that  is  form- 


ed by  the  extremest  wave ; 
still,  however,  dragging  its  old 
incommodious  habitation  at  its 
tail,  unwilling  to  part  with 
one  shell,  even  though  a trou- 
blesome appendage,  till  it  can 
find  another  more  convenient. 
It  is  seen  stopping  at  one  shell, 
turning  it,  and  passing  it  by, 
going  on  to  another,  contem- 
plating that  for  a while,  and 
then  slipping  its  tail  from  its 
old  habitation,  to  try  on  the 
new.  This  also  is  found  to  be 
inconvenient  ; and  it  quickly 
returns  to  its  old  shell  again. 
In  this  manner  it  frequently 
changes,  till  at  last  it  finds 
one  light,  roomy,  and  com- 
modious ; to  this  it  adheres, 
though  the  shell  be  sometimes 
so  large  as  to  hide  the  body 
of  the  animal,  claws  and  all.* 
Yet  it  is  not  till  after  many 
trials,  but  many  combats  also, 
that  the  soldier  is  thus  com- 
pletely equipped  ; for  there  is 
often  a contest  between  two 
of  them  for  some  well-look- 
ing favourite  shell  for  which 
they  are  rivals.  They  both 
endeavour  to  take  possession  ; 
they  strike  with  their  claws, 
they  bite  each  other,  till  the 
weakest  is  obliged  to  yield, 
by  giving  up  the  object  of  dis- 
pute. It  is  then  that  the  vic- 
tor immediately  takes  posses- 
sion, and  parades  it  in  his  new 


* Pere  du  Featre. — AUTHOR. 
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conquest  three  or  four  times 
backward  and  forward  upon 
the  strand  before  his  envious 
antagonist. 

When  this  animal  is  taken, 
it  sends  forth  a feeble  cry,  en- 
deavouring to  seize  the  enemy 
with  its  nippers;  which  if  it 
fastens  upon,  it  will  sooner 
die  than  quit  the  grasp.  The 
wound  is  very  painful,  and  not 


easily  cured.  For  this  rea- 
son, and  as  it  is  not  much 
esteemed  for  its  flesh,  it  is 
generally  permitted  to  return 
to  its  old  retreat  to  the  moun- 
tains in  safety.  There  it  con- 
tinues till  the  necessity  of 
changing  once  more,  and  the 
desire  of  producing  an  off- 
spring expose  it  to  fresh  dan- 
gers the  year  ensuing. 


CHAP.  III. 

OF  THE  TORTOISE,  AND  ITS  KINDS. 


Having  described  the  lob- 
ster and  the  crab  as  animals 
in  some  measure  approaching 
to  the  insect  tribes,  it  will 
appear  like  injustice  to  place 
the  Tortoise  among  the  num- 
ber, that  from  its  strength,  its 
docility,  and  the  warm  red 
blood  that  is  circulating  in  its 
veins,  deserves  to  be  ranked 
even  above  the  fishes.  But  as 
this  animal  is  covered,  like 
the  lobster,  with  a shell ; as 
it  is  of  an  amphibious  nature, 
and  brings  forth  its  young 
from  the  egg  without  hatch- 
ing; we  must  be  content  to 
degrade  it  among  animals  that 
in  every  respect  it  infinitely 
surpasses. 


Tortoises  are  usually  divided 
into  those  that  live  upon  land, 
and  those  that  subsist  in  the 
water;  and  use  has  made  a 
distinction  even  in  the  name  ; 
the  one  being  called  Tortoises, 
the  other  Turtles.  However, 
Seba  has  proved  that  all  tor- 
toises are  amphibious ; that 
the  land  tortoise  will  live  in 
the  water,  and  that  the  sea- 
turtle  can  be  fed  upon  land. 
A land-tortoise  was  brought 
to  him  that  was  caught  in 
one  of  the  canals  of  Amster- 
dam, which  he  kept  for  half  a 
year  in  his  house,  where  it 
lived  very  well  contented  in 
both  elements.  When  in  the 
water,  it  remained  with  its 
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head  above  the  surface ; when 
placed  in  the  sun,  it  seemed 
delighted  with  its  beams,  and 
continued  immoveable  while 
it  felt  their  warmth.  The  dif- 
ference, therefore,  in  these 
animals,  arises  rather  from 
their  habits  than  their  con- 
formation; and,  upon  exami- 
nation, there  will  be  less  va- 
riety found  between  them  than 
between  birds  that  live  upon 
land,  and  those  that  swim 
upon  the  water. 

Yet,  though  nature  seems 
to  have  made  but  few  distinc- 
tions among  these  animals,  as 
to  their  conformation,  yet,  in 
| their  habits,  they  are  very 
! dissimilar  ; as  these  result 
I from  different  qualities  of  their 

I food,  and  the  different  sorts 
of  enemies  they  have  to  avoid 
or  encounter.  I will  there- 
fore exhibit  their  figure  and 
conformation  under  one  com- 
| mon  description,  by  which 
their  slight  differences  will  be 
more  obvious  ; and  then  I 
I will  give  a separate  history  of 
, the  manners  of  each,  as  na- 
il turalists  and  travellers  have 
i taught  us. 

All  tortoises,  in  their  ex- 
ternal form,  pretty  much  re- 
semble each  other;  their  out- 
ward covering  being  com- 
posed of  two  great  shells,  the 
one  laid  upon  the  other,  and 
only  touching  at  the  edges  : 
however,  when  we  come  to 


look  closer,  we  shall  find  that 
the  upper  shell  is  composed 
of  no  less  than  thirteen  pieces, 
which  are  laid  flat  upon  the 
ribs,  like  the  tiles  of  a house, 
by  which  the  shell  is  kept 
arched  and  supported.  The 
shells  both  above  and  below 
that,  which  seem,  to  an  inat- 
tentive observer,  to  make  each 
but  one  piece,  are  bound  to- 
gether at  the  edges  by  very 
strong  and  hard  ligaments, 
yet  with  some  small  share  of 
motion.  There  are  two  holes 
at  either  edge  of  this  vaulted 
body ; one  for  a very  small 
head,  shoulders,  and  arms,  to 
peep  through ; the  other  at 
the  opposite  edge,  for  the  feet 
and  the  tail.  These  shells  the 
animal  is  never  disengaged 
from  ; and  they  serve  for  its 
defence  against  every  creature 
but  man. 

The  tortoise  has  but  a small 
head,  with  no  teeth;  having 
only  two  bony  ridges  in  the 
place,  serrated  and  hard. — 
These  serve  to  gather  and 
grind  its  food;  and  such  is 
the  amazing  strength  of  the 
jaws,  that  it  is  impossible  to 
open  them  where  they  once 
have  fastened.  Even  when 
the  head  is  cut  off,  the  jaws 
still  keep  their  hold ; and  the 
muscles  in  death,  preserve  a 
tenacious  rigidity.  Indeed, 
the  animal  is  possessed  of 
equal  strength  in  all  other 
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parts  of  its  body  : the  legs, 
though  short,  are  inconceiva- 
bly strong  : and,  torpid  as  the 
tortoise  may  appear,  it  has 
been  known  to  carry  five  men 
standing  upon  its  back,  with 
apparent  ease  and  unconcern. 
Its  manner  of  going  forward 
is  by  moving  its  legs  one  af- 
ter the  other;  and  the  claws 
with  which  the  toes  are  fur- 
nished, sink  into  the  ground 
like  the  nails  of  an  iron-shod 
wheel,  and  thus  assist  its  pro- 
gression. 

With  respect  to  its  internal 
parts,  not  to  enter  into  mi- 
nute anatomical  disquisitions, 
it  may  not  be  improper  to 
observe,  that  the  blood  circu- 
lates in  this  animal  as  in 
some  cartilaginous  fishes. — 
The  greatest  quantity  of  the 
blood  passes  directly  from  the 
vena  cava  into  the  left  ven- 
tricle of  the  heart,  which  com- 
municates with  the  right  ven- 
tricle by  an  opening ; while 
the  auricles  only  receive  what 
the  ventricles  seem  incapable 
of  admitting.  Thus  the  blood 
is  driven  by  a very  short  pas- 
sage through  the  circulation  ; 
and  the  lungs  seem  to  lend 
only  occasional  assistance. — 
From  this  conformation,  the 
animal  can  subsist  for  some 
time,  without  using  the  lungs, 
or  breathing  ; at  least  the 
lungs  are  not  so  necessary  an 
instrument  for  driving  on  the 
circulation  as  with  us. 


Such  is  the  general  struc- 
ture of  this  animal,  whether 
found  to  live  by  land  or  wa- 
ter. With  regard  to  the  dif- 
ferences of  these  animals,  the 
land-tortoise,  from  its  habits 
of  making  use  of  its  feet  in 
walking,  is  much  more  nimble 
upon  land  than  the  sea-turtle : 
the  land-tortoise,  if  thrown 
upon  its  back,  by  rocking  and 
balancing  its  body,  like  a child 
rocking  in  a cradle,  at  last 
turns  itself  upon  its  face 
again ; but  the  turtle,  when 
once  turned,  continues  with- 
out being  able  to  move  from 
the  spot.  In  comparing  the 
feet  also  of  these  animals,  the 
nails  upon  the  toes  of  one 
that  has  long  been  used  to 
scratch  for  subsistence  upon 
land,  are  blunt  and  worn ; 
while  those  that  have  only 
been  employed  in  swimming, 
are  sharp  and  long,  and  have 
more  the  similitude  of  fins. 
The  brain  of  the  land-tortoise 
is  but  small ; and  yet  it  is 
three  times  as  large  as  that  of 
the  turtle.— There  is  a dif- 
ference also  in  the  shape  of 
their  eggs,  and  in  the  passage 
by  which  they  are  excluded  ; 
for,  in  the  land-tortoise,  the 
passage  is  so  narrow,  that  the 
egg  conforms  to  the  shape 
of  the  aperture,  and  though 
round  when  in  the  body,  yet 
becomes  much  more  oblong 
than  those  of  fowls  upon  be- 
ing excluded  ; otherwise  they 
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would  never  be  able  to  pass 
through  the  bony  canal  by 
which  they  are  protruded : 
on  the  contrary,  the  passage 
is  wider  in  the  turtle,  and 
therefore  its  eggs  are  round. 
These  are  the  most  striking 
distinctions;  but  that  which 
is  most  known  is  their  size ; 
the  land-tortoise  often  not 
exceeding  three  feet  long,  by 
two  feet  broad ; the  sea-turtle 
being  sometimes  from  five  to 
seven  feet  long.  The  size, 
however,  is  but  a fallacious 
distinction  ; since  land-tor- 
toises, in  some  parts  of  India, 
grow  to  a very  great  magni- 
tude, though  probably  not,  as 
the  ancients  affirm,  big  enough 
for  a single  shell  to  serve  for 
the  covering  of  a house. 

But  if  the  different  kinds  of 
tortoises  are  not  sufficiently 
distinguished  by  their  figure, 
they  are  very  obviously  dis- 
tinguishable by  their  methods 
of  living.  The  land-tortoise 
lives  in  holes  dug  in  the 
mountains,  or  near  marshy 
lakes  ; the  sea-turtle  in  cavi- 
ties of  rocks,  and  extensive 
pastures  at  the  bottom  of  the 
sea.  The  tortoise  makes  use 
of  its  feet  to  walk  with,  and 
burrow  in  the  ground ; the 
turtle  chiefly  uses  its  feet  in 
swimming,  or  creeping  at  the 
bottom. 

The  land-tortoise  is  gene- 
rally found,  as  was.  observed 


above,  from  one  foot  to  five 
feet  long,  from  the  end  of  the 
snout  to  the  end  of  the  tail ; 
and  from  five  inches  to  a foot 
and  a half  across  the  back. 
It  has  a small  head,  some- 
what resembling  that  of  a 
serpent : an  eye  without  the 
upper  lid  ; the  under  eye-lid 
serving  to  cover  and  keep 
that  organ  in  safety.  It  has 
a strong  scaly  tail,  like  the 
lizard.  Its  head  the  animal 
can  put  out  and  hide  at  plea- 
sure, under  the  great  pent- 
house of  its  shell;  there  it 
can  remain  secure  from  all 
attacks ; there,  defended  on 
every  side,  it  can  fatigue  the 
patience  of  the  most  formida- 
ble animal  of  the  forest,  that 
makes  use  only  of  natural 
strength  to  destroy  it.  As 
the  tortoise  lives  wholly  upon 
vegetable  food,  it  never  seeks 
the  encounter  ; yet,  if  any  of 
the  smaller  animals  attempt 
to  invade  its  repose,  they  are 
sure  to  suffer.  The  tortoise, 
impregnably  defended,  is  fur- 
nished with  such  a strength 
of  jaw,  that,  though  armed 
only  with  bony  plates  instead 
of  teeth,  wherever  it  fastens 
it  infallibly  keeps  its  hold, 
until  it  has  taken  out  the 
piece. 

Though  peaceable  in  itself, 
it  is  formed  for  war  in  another 
respect,  for  it  seems  almost 
endued  with  immortality.  No- 
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thing  can  kill  it ; the  depriv- 
ing it  of  one  of  its  members, 
is  but  a slight  injury  : it  will 
live,  though  deprived  of  the 
brain  ; it  will  live,  though  de- 
prived of  its  head.  Redi  in- 
forms us,  that  in  making  some 
experiments  upon  vital  mo- 
tion, lie,  in  the  beginning  of 
the  month  of  November,  took 
a land  tortoise,  made  a large 
opening  in  its  skull,  and  drew 
out  all  the  brain,  washed  the 
cavity,  so  as  not  to  leave  the 
smallest  part  remaining,  and 
then  leaving  the  whole  open, 
set  the  animal  at  liberty.  Not- 
withstanding this,  the  tortoise 
marched  away  without  seem- 
ing to  have  received  the  small- 
est injury;  only  it  shut  the 
eyes,  and  never  opened  them 
afterwards.  Soon  after  the 
hole  in  the  skull  was  seen  to 
close ; and,  in  three  days, 
there  was  a complete  skin 
covering  the  wound.  In  this 
manner  the  animal  lived  with- 
out a brain  for  six  months, 
walking  about  unconcernedly, 
and  moving  its  limbs  as  be- 
fore. But  the  Italian  philo- 
sopher, not  satisfied  with  this 
experiment,  carried  it  still 
farther ; for  he  cut  off  the 
head,  and  the  animal  lived 
twenty-three  days  after  its  se- 
paration from  the.  body.  The 
head  also  continued  to  rattle 
the  jaws,  like  a pair  of  casta- 
nets, for  above  a quarter  of  an 
hour. 


Nor  are  tnese  animals  less 
long-lived  than  difficult  in 
destroying.  Tortoises  are 
commonly  known  to  exceed 
eighty  years  old;  and  there 
was  one  kept  in  the  Arch- 
bishop of  Canterbury’s  gar- 
den, at  Lambeth,  that  was 
remembered  above  a hundred 
and  twenty.*  It  was  at  last 


* Some  remarkable  instances  of 
longevity  in  the  tortoise,  are  fur- 
nished by  the  ‘ Experimental  Re- 
searches’ of  Mr.  Murray  : — 

“ From  a document  belonging 
to  the  archives  of  the  Cathedral, 
called  the  Bishop’s  Barn,  it  is  well 
ascertained  that  the  tortoise  at  Pe- 
terborough must  have  been  about 
220  years  old.  Bishop  Marsh’s  pre- 
decessor in  the  see  of  Peterbo- 
rough had  remembered  it  above 
sixty  years,  and  could  recognise 
no  visible  change.  He  was  the 
seventh  bishop  who  had  worn  the 
mitre  during  its  sojourn  there.  If 
I mistake  not,  its  sustenance  and 
abode  were  provided  for  iu  this 
document.  Its  shell  was  perforated, 
in  order  to  attach  it  to  a tree,  &c., 
to  limit  its  ravages  among  the 
strawberry  borders.  The  animal 
had  its  antipathies  and  predilec- 
tions. It  would  eat  endive,  green 
peas,  and  even  the  leek  , while  it 
positively  rejected  asparagus,  pars- 
ley, and  spinage.  In  the  eaily  part 
of  the  season,  its  favourite  pabu- 
lum were  the  flowers  of  the  dan- 
delion, of  which  it  would  devour 
twenty  at  a meal ; and  lettuce,  of 
the  latter  a good  sized  one  at  a 
time ; but  if  placed  between  let- 
tuce and  the  flowers  of  the  dande- 
lion, it  would  forsake  the  former 
for  the  latter,  it  was  also  partial 
to  the  pulp  of  an  orange,  which  it 
sucked  greedily.  About  the  latter 
end  of  June,  (discerning  the  times 
and  the  seasons,)  it  looked  out  for 
fruit,  when  its  former  choice  was 
forsaken.  It  ate  currants,  rasp- 
berries, pears,  apples,  peaches, 
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killed  by  the  severity  of  a 
frost,  from  which  it  had  not 
sufficiently  defended  itself  in 


nectarines,  &c.,  the  riper  the  bet- 
ter, but  would  not  taste  cherries. 
Of  fruits,  however,  the  strawberry 
and  gooseberry  were  the  most 
esteemed  : it  made  great  havoc 
among  the  strawberry  borders, 
and  would  take  a pint  of  goose- 
berries at  intervals.  The  gardener 
told  me  it  knew  him  well,  (the 
hand  that  generally  fed  it,)  and 
would  watch  him  attentively  at 
the  gooseberry  bush,  where  it  was 
sure  to  take  its  station  while  he 
plucked  the  fruit.  I could  not  get 
it  to  take  the  root  of  the  dandelion, 
nor  indeed  any  root  I offered  it, 
as  that  of  the  carrot,  turnip,  &c. 
All  animal  food  was  discarded,  nor 
would  it  take  any  liquid  ; at  least 
neither  milk  nor  water  ; and  when 
a leaf  was  moist,  it  would  shake 
it  to  expel  the  adhering  wet.  This 
animal  moved  with  apparent  ease, 
though  pressed  hy  a weight  of 
eighteen  stones  ; itself  weighed 
thirteen  and  a half  pounds  In 
cloudy  weather  it  would  scoop  out 
a cavity,  generally  in  a southern 
exposure,  where  it  reposed,  torpid 
and  inactive,  until  the  genial  in- 
fluence of  the  sun  roused  it  from 
its  slumber.  When  in  this  state 
the  eyes  were  closed,  and  the  head 
and  neck  a little  contracted, 
though  not  drawn  within  the  shell. 
Its  sense  of  smelling  was  so  acute, 
that  it  was  roused  from  its  lethargy 
if  any  person  approached  even  at 
a distance  of  twelve  feet.  About 
the  beginning  of  October,  or  latter 
end  of  September,  it  began  to  im- 
mure itself,  and  had  for  that  pur- 
pose for  many  years  selected  a par- 
ticular angle  of  the  garden  ; it 
entered  in  an  inclined  plane,  exca- 
vating the  earth  in  the  manner  of 
the  mole ; the  depth  to  which  it 
penetrated  varied  with  the  charac- 
ter of  the  approaching  season,  be- 
ing from  one  to  two  feet,  accord- 
ing as  the  winter  was  mild  or  se- 
vere. It  may  be  added,  that  for 
nearly  a month  prior  to  this  entry 


its  winter  retreat,  which  was 
a heap  of  sand,  at  the  bottom 
of  the  garden. 

The  usual  food  of  the  land- 
tortoise  seems  not  so  nourish- 
ing as  to  supply  this  extraor- 
dinary principle  of  vitality. 
It  lives  upon  vegetables  in  its 
retreats  in  the  mountains  or 
the  plain  ; and  seldom  makes 
its  prey  of  snails  or  worms, 
but  when  other  food  is  not 
found  in  grateful  plenty.  It 
is  fond  also  of  fruits;  and 
when  the  forest  affords  them, 
is  generally  found  not  far 
from  where  they  grow.  As 
it  can  move  but  slowly,  it  is 
not  very  delicate  in  the  choice 
of  its  food ; so  that  it  usually 
fills  itself  with  whatever  of- 


into  its  dormitory,  it  refused  all 
sustenance  whatever.  The  animal 
emerged  about  the  end  of  April, 
and  remained  for  at  least  a fort- 
night before  it  ventured  on  taking 
any  species  of  food.  Its  skin  was 
not  perceptibly  cold ; its  respira- 
tion, entirely  effected  through  the 
nostrils,  was  languid.  1 visited 
the  animal,  for  the  last  time,  on 
the  9th  June,  1813,  during  a thun- 
der storm  : it  then  lay  under  the 
shelter  of  a cauliflower,  and  ap- 
parently torpid.” 

In  the  library  of  Lambeth  pa- 
lace is  the  shell  of  a land-tortoise, 
brought  there  about  the  year  1623, 
and  which  lived  until  1730,  107 
years.  Latid,  while  bishop  of  Lon- 
don, placed  another  in  the  gardens 
of  his  episcopal  palace  at  Fulham, 
which  lived  upwards  of  a century 
and  a quarter,  from  1625  to  1753. 
The  age  of  both,  at  the  time  of 
their  being  attached  to  these  esta- 
blishments, was  of  course  un. 
known. — Ed. 
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fers.  Those  that  are  kept  in 
a domestic  state  will  eat  any 
thing;  leaves,  fruits,  corn, 
bran,  or  grass. 

From  the  smallness  of  its 
brain,  and  the  slowness  of  its 
motion,  it  obviously  appears 
to  be  a torpid  heavy  animal, 
requiring  rest  and  sleep  ; and, 
in  fact,  it  retires  to  some  ca- 
vern to  sleep,  for  the  winter. 

I have  already  observed  that 
its  blood  circulates  through 
the  heart  by  a short  passage ; 
and  that  it  does  not,  as  ana- 
tomists express  it,  go  through 
the  great  circulation.  With 
us,  and  quadrupeds,  the  blood 
goes  from  the  veins  to  the 
heart ; and  from  the  heart  it 
is  sent  to  be  spread  over  the 
lungs ; from  the  lungs  it  re- 
turns to  the  heart  again ; and 
from  thence  it  goes  to  the 
arteries  to  be  distributed 
through  the  whole  body.  But 
its  passage  in  the  tortoise  is 
much  shorter ; for,  from  the 
veins  it  goes  to  the  heart ; 
then  leaving  the  lungs  en- 
tirely out  of  its  course,  it 
takes  a short  cut,  if  I may  so 
say,  into  the  beginning  of  the 
arteries,  which  send  it  round 
the  animal  frame.  From  hence 
we  see  the  lungs  are  left  out 
of  the  circulation;  and,  con- 
sequently, the  animal  is  ca- 
pable of  continuing  to  live 
without  continuing  to  breathe. 
In  this  it  resembles  the  bat, 


the  serpent,  the  mole,  and  the 
lizard ; like  them  it  takes  up 
its  dark  residence  for  the  win- 
ter ; and,  at  that  time,  when 
its  food  is  no  longer  in  plenty, 
it  happily  becomes  insensible 
to  the  want.  Nor  is  it  un- 
mindful to  prepare  its  re- 
treat, and  make  it  as  con- 
venient as  possible  ; it  is 
sometimes  buried  two  or  three 
feet  in  the  ground,  with  its 
hole  furnished  with  moss, 
grass,  and  other  substances, 
as  well  to  keep  the  retreat 
warm,  as  to  serve  for  food,  in 
case  it  should  prematurely 
awake  from  its  state  of  stupe- 
faction. But  it  must  not  be 
supposed  that,  while  it  is  thus 
at  rest,  it  totally  discontinues 
to  breathe;  on  the  contrary, 
an  animal  of  this  kind,  if  put 
into  a close  vessel,  without 
air,  will  soon  be  stifled  ; 
though  not  so  readily  as  in  a 
state  of  vigour  and  activity. 

From  this  dormant  state  the 
tortoise  is  awakened  by  the 
genial  return  of  spring ; and 
is  thought  not  to  be  much 
wasted  by  its  long  confine- 
ment. To  animals  that  live 
a hundred  and  fifty  years,  a 
sleep  of  six  months  is  but  as 
the  nap  of  a night.  All  the 
actions  of  these  long-lived 
creatures  seemed  formed  up- 
on a scale  answering  the 
length  of  their  existence  ; 
their  slumbers  are  for  a sea- 
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son ; their  motions  are  slow, 
and  require  time  in  every 
action;  even  the  act  of  pro- 
creation, which  among  other 
animals  is  performed  in  a 
very  few  minutes,  is  with 
them  the  business  of  days. 
About  a month  after  their 
enlargement  from  a torpid 
state,  they  prepare  to  trans- 
mit their  posterity ; and  both 
continue  joined  for  near  a 
month  together.  The  eggs  of 
the  female  are  contained  in 
the  ovary,  above  the  bladder, 
which  is  extremely  large ; and 
these  are,  before  their  exclu- 
sion, round  and  naked,  with 
some  spots  of  red  ; after  they 
are  laid,  however,  they  as- 
sume another  form,  being 
smaller  and  longer  than  those 
of  a hen.  This  alteration  in 
the  figure  of  the  eggs  most 
probably  proceeds  from  the 
narrowness  of  the  bony  pas- 
sage through  which  they  are 
excluded.  Swammerdam,  who 
compared  the  size  of  the  eggs 
taken  out  of  this  animal’s 
body  with  the  diameter  of 
the  passage  through  which 
they  were  excluded,  was  of 
opinion  that  the  bones  them- 
selves separated  from  each 
other,  and  closed  again ; but, 
in  my  opinion,  it  is  more 
probable  to  suppose,  that  the 
eggs,  and  not  the  bones,  alter 
their  form.  Certain  it  is,  that 
they  are  round  in  the  body, 
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and  that  they  are  oval  upon 
being  protruded. 

The  eggs  of  all  the  tortoise 
kind,  like  those  of  birds,  are 
furnished  with  a yolk  and  a 
white ; but  the  shell  is  diffe- 
rent, being  somewhat  like 
those  soft  eggs  that  hens  ex- 
clude before  their  time : how- 
ever, this  shell  is  much  thicker 
and  stronger,  and  is  a longer 
time  in  coming  to  maturity  in 
the  womb.  The  land-tortoise 
lays  but  a few  in  number,  if 
compared  to  the  sea-turtle, 
who  deposits  from  a hundred 
and  fifty  to  two  hundred  in  a 
season. 

The  amount  of  the  land- 
tortoise’s  eggs  I have  not  been 
able  to  learn ; but,  from  the 
scarceness  of  the  animal,  I 
am  apt  to  think  they  cannot 
be  numerous.  When  it  pre- 
pares to  lay,  the  female 
scratches  a slight  depression 
in  the  earth,  generally  in  a 
warm  situation,  where  the 
beams  of  the  sun  have  their 
full  effect : there  depositing 
her  eggs,  and  covering  them 
with  grass  and  leaves,  she 
forsakes  them,  to  be  hatched 
by  the  heat  of  the  season. 
The  young  tortoises  are  ge- 
nerally excluded  in  about 
twenty-six  days ; but,  as  the 
heat  of  the  weather  assists,  or 
its  coldness  retards  incuba- 
tion, sometimes  it  happens 
that  there  is  a difference  of 
l 2 
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two  or  three  days.  The  little 
animals  no  sooner  leave  the 
egg  than  they  seek  for  their 
provision,  entirely  self-taught ; 
and  their  shell,  with  which 
they  are  covered  from  the 
beginning,  expands  and  grows 
larger  with  age.  As  it  is 
composed  of  a variety  of 
pieces,  they  are  all  capable 
of  extension  at  their  sutures, 
and  the  shell  admits  of  in- 
crease in  every  direction.  It 
is  otherwise  with  those  ani- 
mals, like  the  lobster,  whose 
shell  is  composed  all  of  one 
piece,  that  admits  of  no  in- 
crease; which,  when  the  te- 
nant is  too  big  for  the  habita- 
tion, must  burst  the  shell, 
and  get  another.  But  the 
covering  of  the  tortoise  grows 
larger  in  proportion  as  the 
internal  parts  expand  : in 
some  measure  resembling  the 
growth  of  the  human  skull, 
which  is  composed  of  a num- 
ber of  bones,  increasing  in 
size  in  proportion  to  the  quan- 
tity of  the  brain.  All  tor- 
toises, therefore,  as  they  never 
change  their  shell,  must  have 
it  formed  in  pieces ; and 
though,  in  some  that  have 
been  described  by  painters 
or  historians,  these  marks 
have  not  been  attended  to, 
yet  we  can  have  no  doubt 
that  they  are  general  to  the 
whole  tribe. 

It  is  common  enough  to 


take  these  animals  into  gar- 
dens. as  they  are  thought  to 
destroy  insects  and  snails  in 
great  abundance.  We  are 
even  told  that,  in  hot  coun- 
tries, they  are  admitted  into 
a domestic  state,  as  they  are 
great  destroyers  of  bugs.  How 
so  large  and  heavy  an  animal 
is  capable  of  being  expert  at 
such  petty  prey  is  not  easy  to 
conceive ; but  I have  seen 
several  of  them  about  gentle- 
men’s houses,  that,  in  general, 
appear  torpid,  harmless,  and 
even  fond  of  employment. 
Children  have  sometimes  got 
upon  the  back  of  a tortoise ; 
and  such  was  the  creature’s 
strength,  that  it  never  seemed 
overloaded,  but  moved  off 
with  its  burden  to  where  it 
expected  to  be  fed,  but  would 
carry  them  no  further.  In 
winter  they  regularly  find  out 
a place  to  sleep  in;  but  in 
those  warm  countries  in  which 
the  tortoise  is  found  larger, 
and  in  greater  plenty  than 
in  Europe,  they  live,  with- 
out retiring,  the  whole  year 
round.* 


* A land-tortoise,  of  which  he 
ultimately  became  possessed,  is 
thus  interestingly  described  by 
Gilbert  White,  in  his  * Natural 
History  of  Selborne — 

“ The  animal,”  he  says,  “ which 
has  been  kept  for  thirty  years  in  a 
little  walled  court  belonging  to  the 
house  where  I am  now  visiting,  [at 
Ringmer,  near  Lewes,]  retires  un- 
der ground  about  the  middle  of 


THE  TORTOISE. 


149 


The  Sea  Tortoise,  or  Tur- 
tle, as  it  is  now  called,  is 
generally  found  larger  than 


November,  and  comes  forth  again 
about  the  middle. of  April.  When 
it  tirst  appears  in  the  spring  it  dis- 
covers  very  little  inclination  to- 
wards food,  but  in  the  height  of 
summer  grows  voracious,  and  then 
as  the  summer  declines  its  appe- 
tite declines  ; so  that,  for  the  last 
six  weeks  in  autumn,  it  hardly 
eats  at  all.  Milky  plants,  such  as 
lettuces,  dandelions,  sowthistles, 
are  its  favourite  dish.  In  a neigh- 
bouring village  one  was  kept  till, 
by  tradition,  it  was  supposed  to  be 
a hundred  years  old — an  instance 
of  vast  longevity  in  such  a poor 
reptile ! 

“ On  the  first  of  November  I re- 
marked that  the  old  tortoise  began 
first  to  dig  the  ground,  in  order  to 
the  forming  of  its  hybernaculum, 
which  it  had  fixed  on  just  beside  a 
great  tuft  of  hepaticas.  It  scrapes 
into  the  ground  with  its  fore-feet, 
and  throws  it  up  over  its  back  with 
its  hind  ; but  the  motion  of  its  legs 
is  ridiculously  slow,  little  exceed- 
ing the  hour-hand  of  a clock,  and 
suitable  to  the  composure  of  an 
animal  said  to  be  a whole  month 
in  performing  one  feat  of  copula- 
tion. Nothing  can  be  more  assi- 
duous than  this  creatuie  night  and 
day  in  scooping  the  earth,  and 
forcing  its  great  body  into  the  ca- 
vity ; but  as  the  noons  of  that 
season  proved  unusually  warm 
and  sunny,  it  was  continually  in- 
terrupted, and  called  forth,  by  the 
heat  in  the  middle  of  the  day  , and 
though  I continued  there  till  the 
13th  of  November,  yet  the  work 
remained  unfinished.  Harsher  wea- 
ther, and  frosty  mornings,  would 
have  quickened  its  operations.  No 
part  of  its  behaviour  ever  struck 
me  more  than  the  extreme  timidity 
at  always  expresses  with  regard  to 
rain  ; for  though  it  has  a shell  that 
would  secure  it  against  the  wheel 
of  a loaded  cart,  yet  does  it  disco- 
ver as  much  solicitude  about  rain 


the  former.  This  element  is 
possessed  with  the  property  of 
increasing  the  magnitude  of 


as  a lady  dressed  in  her  best  attire, 
shuffling  away  on  the  first  sprink- 
lings, and  running  its  head  up  in  a 
corner.  If  attended  to,  it  becomes 
an  excellent  weather-glass  ; for  ag 
sure  as  it  walks  elate,  and,  as  it 
were,  on  tiptoe,  feeding  with  great 
earnestness  on  a morning,  so  sure 
will  it  rain  before  night.  It  is 
totally  a diurnal  animal,  and  never 
pretends  to  stir  after  it  becomes 
dark.  The  tortoise,  like  other  rep- 
tiles, has  an  arbitrary  stomach,  as 
well  as  lungs  ; and  can  refrain 
from  eating  as  well  as  breathing 
for  a great  part  of  the  year.  When 
first  awakened  it  eats  nothing ; nor 
again  in  the  autumn  before  it  re- 
tires; through  the  height  of  the 
summer  it  feeds  voraciously,  de- 
vouring all  the  food  that  comes  in 
its  way.  I was  much  taken  with 
its  sagacity  in  discerning  those 
that  do  it  kind  offices  ; for  as  soon 
as  the  good  old  lady  comes  in  sight 
who  has  waited  on  it  for  more 
than  thirty  years,  it  hobbles  to- 
wards its  benefactress  with  awk- 
ward alacrity  ; but  remaius  inat- 
tentive to  strangers.  Thus  not 
only  ‘ the  ox  knoweth  his  owner, 
and  the  ass  his  master’s  crib,J  but 
the  most  abject  reptile  and  torpid 
of  beings  distinguishes  the  hand 
that  feeds  it,  and  is  touched  with 
the  feelings  of  gratitude.  Though 
he  loves  warm  weather,  he  avoids 
the  hot  sun  ; because  his  thick 
shell,  when  once  heated,  would, 
as  the  poet  says  of  solid  armour, 
‘scald  with  safety. ’ He  therefore 
spends  the  more  sultry  hours  un- 
der the  umbrella  of  a large  cab- 
bage leaf,  or  amidst  the  waving 
forests  of  an  asparagus  bed.  But 
as  he  avoids  the  heat  in  summer, 
so,  in  the  decline  of  the  year, 
he  improves  the  faint  autumnal 
beams,  by  getting  within  the  re- 
flexion of  a fruit  wall ; and,  though 
he  never  has  read  that  planes  in- 
clining to  the  horizon  receive  a 
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those  animals,  which  are  com- 
mon to  the  land  and  the 
ocean.  The  sea-pike  is  larger 
than  that  of  fresh  water;  the 
sea-bear  is  larger  than  that  of 
the  mountains ; and  the  sea- 
turtle  exceeds  the  land-tor- 
toise in  the  same  proportion. 
It  is  of  different  magnitudes, 
according  to  its  different 
kinds;  some  turtles  being  not 
above  fifty  pounds  weight,  and 
some  above  eight  hundred. 

The  Great  Mediterranean 
Turtle  (or  Coriaceous  Turtle) 
is  the  largest  of  the  turtle 
kind  with  which  we  are  ac- 
quainted. It  is  found  from 


greater  share  of  warmth,  he  in- 
clines his  shell,  by  tilting  it  against 
the  wall,  to  collect  and  admit  every 
feeble  ray. 

“ Pitiable  seems  the  condition  of 
this  poor  embarrassed  reptile:  to 
be  cased  in  a suit  of  ponderous  ar- 
mour, which  he  cannot  lay  aside  ; 
to  be  imprisoned,  as  it  were,  within 
his  own  shell,  must  preclude,  as 
we  should  suppose,  all  activity  and 
disposition  for  enterprise.  Yet 
there  is  a season  of  the  year  (usu- 
ally the  beginning  of  June)  when 
his  exertions  are  remarkable.  He 
then  walks  on  tiptoe,  and  is  stir- 
ring by  five  in  the  morning  ; and, 
traversing  the  garden,  examines 
every  wicket  and  interstice  in  the 
fences,  through  which  he  will  es- 
cape if  possible ; and  often  has 
eluded  the  care  of  the  gardener, 
and  wandered  to  some  distant  field. 
The  motives  that  impel  him  to 
undertake  these  rambles  seem  to 
be  of  the  amorous  kind  : his  fancy 
then  becomes  intent  on  sexual  at- 
tachments, which  transport  him 
beyond  his  usual  gravity,  and  in- 
duce him  to  forget  for  a time  his 
ordinary  solemn  deportment. — Ed. 


five  to  eight  feet  long,  and 
from  six  to  nine  hundred 
pounds  weight.  But,  unluck- 
ily, its  utility  bears  no  pro- 
portion to  its  size ; as  it  is 
unfit  for  food,  and  sometimes 
poisons  those  who  eat  it.  The 
shell  also,  which  is  a tough 
strong  integument,  resembling 
a hide,  is  unfit  for  all  ser- 
viceable purposes.  One  of 
these  animals  was  taken  in 
the  year  1729,  at  the  mouth 
of  the  Loire,  in  nets  that 
were  not  designed  for  so  large 
a capture.  This  turtle,  which 
was  of  enormous  strength,  by 
its  own  struggles  involved  it- 
self in  the  nets  in  such  a man- 
ner as  to  be  incapable  of  do- 
ing mischief;  yet,  even  thus 
shackled,  it  appeared  terrible 
to  the  fishermen,  who  were  at 
first  for  flying ; but,  finding  it 
impotent,  they  gathered  cou- 
rage to  drag  it  on  shore, 
where  it  made  a most  hor- 
rible bellowing ; and  when 
they  began  to  knock  it  on  the 
head  with  their  gaffs,  it  was 
to  be  heard  at  half  a mile’s 
distance.  They  were  still  far- 
ther intimidated  by  its  nause- 
ous and  pestilential  breath, 
which  so  powerfully  affected 
them,  that  they  were  near 
fainting.  This  animal  wanted 
but  four  inches  of  being  eight 
feet  long,  and  was  above  two 
feet  over:  its  shell  more  re- 
sembled leather  than  the  shell 
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of  a tortoise ; and,  unlike  all 
other  animals  of  this  kind,  it 
was  furnished  with  teeth  in 
each  jaw,  one  rank  behind 
another,  like  those  of  a shark  : 
its  feet  also,  different  from 
the  rest  of  this  kind,  wanted 
claws ; and  the  tail  was  quite 
disengaged  from  the  shell,  and 
fifteen  inches  long,  more  re- 
sembling that  of  a quadruped 
than  a tortoise.  This  animal 
was  then  unknown  upon  the 
coasts  of  France,  and  was 
supposed  to  have  been  brought 
into  the  European  seas,  in 
some  India  ship  that  might 
be  wrecked  upon  her  return. 
Since  that,  however,  two  or 
three  of  these  animals  have 
been  taken  upon  the  coasts ; 
two,  in  particular,  upon  those 
of  Cornwall,  in  the  year  1756, 
the  largest  of  which  weighed 
eight  hundred  pounds ; and 
one  upon  the  Isle  of  Rhe,  but 
two  years  before,  that  weighed 
between  seven  and  eight  hun- 
dred. One,  most  probably  of 
this  kind  also,  was  caught 
about  thirty  years  ago  near 
Scarborough,  and  a good  deal 
of  company  was  invited  to 
feast  upon  it:  a gentleman, 
who  was  one  of  the  guests, 
told  the  company  that  it  was 
a Mediterranean  turtle,  and 
not  wholesome ; but  a person, 
who  was  willing  to  satisfy  his 
appetite  at  the  risk  of  his  life, 
ate  of  it : he  was  seized  with 


a violent  vomiting  and  purg- 
ing ; but  his  constitution  over- 
powered the  malignity  of  the 
poison. 

These  are  a formidable  and 
useless  kind,  if  compared  to 
the  turtle  caught  in  the  South 
Seas  and  the  Indian  Ocean. 
These  are  of  different  kinas ; 
not  only  unlike  each  other  in 
form,  but  furnishing  man 
with  very  different  advantages. 
They  are  usually  distinguished 
by  sailors  into  four  kinds ; the 
Trunk  Turtle,  the  Logger- 
head,  the  Hawksbill,  and  the 
Green  Turtle. 

The  Trunk  Turtle  is  com- 
monly larger  than  the  rest, 
and  its  back  higher  and  round- 
er. The  flesh  of  this  is  rank, 
and  not  very  wholesome. 

The  Loggerhead  is  so  called 
from  the  largeness  of  its  head, 
which  is  much  bigger  in  pro- 
portion than  that  of  the  other 
kinds.  The  flesh  of  this  also 
is  very  rank,  and  not  eaten 
but  in  case  of  necessity.* 

The  Hawksbill  Turtle  (or  Im- 
bricated Turtle)  is  the  least  of 

* This  tribe  of  turtles  is  found 
in  the  seas  about  our  West  India 
islands,  and  also  inhabits  the  Medi- 
terranean, more  particularly  along 
the  coasts  of  Italy  and  Sicily.  It  is 
a bold,  fierce,  and  strong  animal, 
that  will  resist  assailants  with  both 
mouth  and  paws,  and  is  enabled, 
by  medium  of  its  teeth,  not  only 
to  tear  shell-fish  from  the  rocks, 
and  break  them  to  pieces,  but  even 
to  mutilate  young  crocodiles  of 
their  limbs  or  tail. — Ed. 
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the  four,  and  has  a long  and 
small  mouth,  somewhat  re- 
sembling the  bill  of  a hawk. 
The  flesh  of  this  also  is  very 
indifferent  eating  ; but  the 
shell  serves  for  the  most  valu- 
able purposes.  This  is  the 
animal  that  supplies  the  tor- 
toise-shell, of  which  such  a 
variety  of  beautiful  trinkets 
are  made.  The  substance  of 
which  the  shells  of  other 
turtle  are  composed  is  thin 
and  porous ; but  that  of  the 
hawksbill  is  firm,  and  when 
polished,  is  beautifully  mar- 
bled. They  generally  carry 
about  three  pounds ; but  the 
largest  of  all,  six  pounds.  The 
shell  consists,  as  in  all  the 
kind,  of  thirteen  leaves  or 
plates,  of  which  eight  are  flat, 
and  five  hollow.  They  are 
raised  and  taken  off  by  means 
of  fire,  which  is  made  under 
the  shell  after  the  flesh  is 
taken  out.  As  soon  as  the 
heat  affects  the  leaves,  they 
start  from  the  ribs,  and  are 
easily  raised  with  the  point  of 
a knife.  By  being  scraped 
and  polished  on  both  sides, 
they  become  beautifully  trans- 
parent, or  are  easily  cast  into 
what  form  the  workman  thinks 
proper,  by  making  them  soft 
and  pliant  in  warm  water,  and 
then  screwing  them  in  a mould 
like  a medal : however,  the 
shell  is  most  beautiful  before  it 
undergoes  this  last  operation. 


But  of  all  animals  of  the 
tortoise  kind,  the  Green  Tur- 
tle is  the  most  noted  and  the 
most  valuable.  The  delicacy 
of  its  flesh,  and  its  nutritive 
qualities,  together  with  the 
property  of  being  easily  di- 
gested, were,  for  above  a cen- 
tury, known  only  to  our  sea- 
men, and  the  inhabitants  of 
the  coasts  where  they  were 
taken.  It  was  not  till  by  slow 
degrees  the  distinction  came 
to  be  made  between  such  as 
were  malignant,  and  such  as 
were  wholesome.  The  con- 
troversies and  contradictions 
of  our  old  travellers  were  nu- 
merous upon  this  head : some 
asserting,  that  the  turtle  was 
delicious  food ; and  others, 
that  it  was  actual  poison.* 
Dampier,  that  rough  seaman, 
who  has  added  more  to  natu- 
ral history  than  half  of  the 
philosophers  that  went  before 
him,  appears  to  be  the  first 
who  informed  us  of  their  dis- 
tinctions ; and  that,  while  the 
rest  might  be  valuable  for 
other  purposes,  the  green  tur- 
tle alone  was  chiefly  prized 
for  the  delicacy  of  its  flesh. 
He  never  imagined,  however, 
that  this  animal  would  make 
its  way  to  the  luxurious  ta- 

* Near  Panama,  and  in  some 
neighbouring  parts  of  Western 
Msxico,  both  Spaniards  and  Ame- 
ricans regarded  the  flesh  of  these 
ani  mals  as  pernicious,  when  Anson, 
in  1740,  visited  that  quarter. — Ed. 


THE  TORTOISE. 


153 


bles  of  Europe  ; for  he  seems 
chiefly  to  recommend  it  as 
salted  up  for  ship’s  provision, 
in  case  of  necessity. 

At  present  the  turtle  is  very 
well  known  among  us,  and  is 
become  the  favourite  food  of 
those  that  are  desirous  of  eat- 
ing a great  deal  without  the 
danger  of  surfeiting.  This 
is  a property  the  flesh  of  the 
turtle  seems  peculiarly  pos- 
sessed of ; and  by  the  impor- 
tation of  it  alive  among  us, 
gluttony  is  freed  from  one  of 
its  greatest  restraints.  The 
flesh  of  the  turtle  is  become 
a branch  of  commerce;  and 
therefore  ships  are  provided 
with  conveniences  for  supply- 
ing them  with  water  and  pro- 
vision, to  bring  them  over  in 
health  from  Jamaica  and  other 
West  India  islands.  This, 
however,  is  not  always  effect- 
ed ; for  though  they  are  very 
vivacious,  and  scarcely  require 
any  provision  upon  the  voy- 
age, yet  by  the  working  of  the 
ship,  and  their  beating  a- 
gainst  the  sides  of  tne  boat 
that  contains  them,  they  be- 
come battered  and  lean  ; so 
that  to  eat  this  animal  in  the 
highest  perfection,  instead  of 
bringing  the  turtle  to  the  epi- 
cure, he  ought  to  be  trans- 
ported to  the  turtle.* 

* London  is  chiefly  supplied 
with  this  luxurious  food  from  Ja- 
maica, where  the  traders  sell  it  at 


This  animal  is  called  the 
green  turtle,  from  the  colour 
of  its  shell,  which  is  rather 
greener  than  that  of  others  of 
this  kind.  It  is  generally 
found  about  two  hundred 
weight ; though  some  are  five 
hundred,  and  others  not  above 
fifty.  Dampier  tells  us  of  one 
that  was  seen  at  Port-Royal, 
in  Jamaica,  that  was  six  feet 
broad  across  the  back  ; he 
does  not  tell  us  its  other  di- 
mensions; but  says  that  the 
son  of  Captain  Roach,  a boy 
about  ten  years  old,  sailed  in 
the  shell,  as  in  a boat,  from 
the  shore  to  his  father’s  ship, 
which  was  above  a quarter  of 
a mile  from  land.  But  this 
is  nothing  to  the  size  of  some 
turtles  the  ancients  speak  of. 
iElian  assures  us,  that  the 
houses  in  the  island  of  Tapro- 
bane  are  usually  covered  with 
a single  shell.  Diodorus  Si- 
culus tells  us  that  a people 
neighbouring  on  Ethiopia,  call- 
ed the  Turtle- eaters,  coasted 
along  the  shore  in  boats  made 
of  the  upper  shell  of  this  ani- 
mal; and  that  in  war,  when 
they  had  eaten  the  flesh,  the 
covering  served  them  as  a tent. 
In  this  account,  Pliny,  and  all 
the  rest  of  the  ancients,  agree ; 


less  than  our  commonest  meat. 
Both  the  flesh  and  broth  are  re- 
commended in  various  cases  of 
morbid  and  cutaneous  affection.— 
Ed. 
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and,  as  they  had  frequent  op- 
portunities of  knowing  the 
truth,  we  are  not  lightly  to 
contradict  their  testimony. 

At  present,  however,  they 
are  not  seen  of  such  amazing 
dimensions.  We  are  told  by 
Laet,  that  on  the  isle  of  Cuba 
they  grow  to  such  a size,  as 
that  five  men  can  stand  on 
the  back  of  one  of  them  toge- 
ther; and  what  is  more  sur- 
prising still,  that  the  animal 
does  not  seem  overloaded,  but 
will  go  otf  with  them  upon  its 
back,  with  a slow  steady  mo- 
tion, towards  the  sea. 

They  are  found  in  the  great- 
est numbers  on  the  island  of 
Ascension;  where  for  several 
years,  they  were  taken  to  be 
salted  to  feed  the  slaves,  or 
for  a supply  of  ship’s  provi- 
sion. Their  value  at  present 
seems  to  be  better  known. 

This  animal  seldom  comes 
from  the  sea  but  to  deposit  its 
eggs,  and  now  and  then  to 
sport  in  fresh  water.  Its  chief 
food  is  a submarine  plant, 
that  covers  the  bottom  of  se- 
veral parts  of  the  sea  not  far 
from  the  shore.  There  the 
turtles  are  seen,  when  the  wea- 
ther is  fair,  feeding  in  great 
numbers,  like  flocks  of  sheep, 
several  fathoms  deep,  upon 
the  verdant  carpet  below.  At 
other  times  they  go  to  the 
mouths  of  rivers ; and  they 
6eem  to  find  gratification  in 


fresh  water.  After  some  time 
thus  employed,  they  seek 
their  former  stations  : and 
when  done  feeding,  they  gene- 
nerally  float  with  their  heads 
above  water,  unless  they  are 
alarmed  by  the  approach  of 
hunters  or  birds  of  prey,  in 
which  case  they  suddenly 
plunge  to  the  bottom.  They 
often  seek  their  provision  a- 
mong  the  rocks,  feeding  upon 
moss  and  sea-weed ; and  it  is 
probable  will  not  disdain  to 
prey  upon  insects  and  other 
small  animals,  as  they  are 
very  fond  of  flesh  when  taken 
and  fed  for  the  table. 

At  the  time  of  breeding, 
they  are  seen  to  forsake  their 
former  haunts  and  their  food, 
and  to  take  sometimes  a voy- 
age of  nine  hundred  miles  to 
deposit  their  eggs  on  some 
favourite  shore.  The  coasts 
they  always  resort  to  upon 
these  occasions  are  those  that 
are  low,  flat,  and  sandy ; for, 
being  heavy  animals,  they  can- 
not climb  a bold  shore  ; nor 
is  any  bed  so  proper  as  sand 
to  lay  their  eggs  on.  They 
couple  in  March,  and  conti- 
nue united  till  May;  during 
a great  part  of  which  they  are 
seen  locked  together,  and  al- 
most incapable  of  separation. 
The  female  seems  passive  and 
reluctant ; but  the  male  grasps 
her  with  his  claws  in  such  a 
manner,  that  nothing  can  in- 
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duce  him  to  quit  his  hold.  It 
would  seem  that  the  grasp,  as 
in  frogs,  is,  in  some  measure, 
convulsive,  and  that  the  ani- 
mal is  unable  to  relax  its  ef- 
forts. 

When  the  time  for  laying 
approaches,  the  female  is  seen 
towards  the  setting  of  the  sun 
drawing  near  the  shore,  and 
looking  earnestly  about  her, 
as  if  afraid  of  being  discover- 
ed. When  she  perceives  any 
person  on  shore,  she  seeks  for 
another  place  ; but  if  other- 
wise, she  lands  when  it  is 
dark,  and  goes  to  take  a sur- 
vey of  the  sand  where  she 
designs  to  lay.  Having  mark- 
ed the  spot,  she  goes  back 
without  laying,  for  that  night, 
to  the  ocean  again  ; but  the 
next  night  returns  to  deposit 
a part  of  her  burden.  She  be- 
gins by  working  and  digging 
in  the  sand  with  her  fore-feet, 
till  she  has  made  a round 
hole,  a foot  broad  and  a foot 
and  a half  deep,  just  at  the 
place  a little  above  where  the 
water  reaches  highest.  This 
done,  she  lays  eighty  or  nine- 
ty eggs  at  a time,  each  as  big 
as  a hen’s  egg,  and  as  round 
as  a ball.  She  continues  lay- 
ing about  the  space  of  an 
hour ; during  which  time,  if 
a cart  were  driven  over  her, 
she  would  not  be  induced  to 
stir.  The  eggs  are  covered* 
with  a tough  white  skin,  like 


wetted  parchment.  When  she 
has  done  laying,  she  covers 
the  hole  so  dexterously,  that 
it  is  no  easy  matter  to  find 
the  place ; and  those  must  be 
accustomed  to  the  search  to 
make  the  discovery.  When 
the  turtle  has  done  laying,  she 
returns  to  the  sea,  and  leaves 
her  eggs  to  be  hatched  by  the 
heat  of  the  sun.  At  the  end 
of  fifteen  days  she  lays  about 
the  same  number  of  eggs  a- 
gain ; and  at  the  end  of  an- 
other fifteen  days  she  repeats 
the  same  ; three  times  in  all, 
using  the  same  precautions 
every  time  for  safety. 

In  about  twenty- four  or 
twenty-five  days  after  laying, 
the  eggs  are  hatched  by  the 
heat  of  the  sun;  and  the 
young  turtles  being  about  as 
big  as  quails,  are  seen  burst- 
ing from  the  sand,  as  if  earth- 
born,  and  running  directly  to 
the  sea,  with  instinct  only  for 
their  guide  : but,  to  their 
great  misfortune,  it  often 
happens  that,  their  strength 
being  small,  the  surges  of 
the  sea,  for  some  few  days, 
beat  them  back  upon  the 
shore.  Thus  exposed,  they 
remain  a prey  to  thousands 
of  birds  that  then  haunt  the 
coasts;  and  these  stooping 
down  upon  them  carry  off 
the  greatest  part,  and  some- 
times the  whole  brood,  before 
they  have  strength  sufficient 
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to  withstand  the  waves,  or 
dive  to  the  bottom.  Helbi- 
gius  informs  us,  that  they 
have  still  another  enemy  to 
fear,  which  is  no  other  than 
the  parent  that  produced 
them,  that  waits  for  their  ar- 
rival at  the  edge  of  the  deep, 
and  devours  as  many  as  she 
can.  This  circumstance,  how- 
ever demands  further  confir- 
mation ; though  nothing  is 
more  certain  than  that  the 
crocodile  acts  in  the  same 
unnatural  manner.* 

When  the  turtles  have  done 
laying,  they  then  return  to 
their  accustomed  places  of 
feeding.  Upon  their  outset 
to  the  shore  where  they  breed, 
they  are  always  fat  and 
healthy  ; but  upon  their  re- 
turn they  are  weak,  lean,  and 
unfit  to  be  eaten.  They  are 
seldom,  therefore,  molested 
upon  their  retreat ; but  the 
great  art  is  to  seize  them 
when  arrived,  or  to  intercept 
their  arrival.  In  these  unin- 
habited islands,  to  which  the 
green  turtle  chiefly  resorts, 
the  men  that  go  to  take  them 
land  about  night-fall,  and 
without  making  any  noise, 


* This  account  of  the  turtle’s 
preying  upon  its  young  is  altoge- 
ther fabulous.  These  animals  feed 
entirely  upon  those  vast  masses  of 
marine  plants  cast  upon  the  coasts, 
and  probably  upon  the  numerous 
living;  substances  floating  on  shore 
with  these  plants.— Author. 


(for  these  animals,  though 
without  any  external  opening 
df  the  ear,  hear  very  dis- 
tinctly, there  being  an  audi- 
tory conduit  that  opens  into 
the  mouth,)  lie  close  while 
they  see  the  female  turtle 
coming  on  shore.  They  let 
her  proceed  to  her  greatest 
distance  from  the  sea ; and 
then,  when  she  is  most  busily 
employed  in  scratching  a hole 
in  the  sand,  they  sally  out 
and  surprise  her.  Their  man- 
ner is  to  turn  her  upon  her 
back,  which  utterly  incapaci- 
tates her  from  moving;  and 
yet,  as  the  creature  is  very 
strong,  and  struggles  very 
hard,  two  men  find  it  no  easy 
matter  to  lay  her  over.  When 
thus  secured  they  go  to  the 
next ; and  in  this  manner,  in 
less  than  three  hours,  they 
have  been  known  to  turn  forty 
or  fifty  turtles,  each  of  which 
weighs  from  a hundred  and 
fifty  to  two  hundred  pounds. 
Labat  assures  us,  that  when 
the  animal  is  in  this  helpless 
situation,  it  is  heard  to  sigh 
very  heavily,  and  even  known 
to  shed  tears. 

At  present,  from  the  great 
appetite  that  man  has  dis- 
covered for  this  animal,  they 
are  not  only  thinned  in  their 
numbers,  but  are  also  grown 
much  more  shy.  There  are 
several  other  ways,  therefore, 
contrived  for  taking  them. 
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One  is,  to  seize  them  when 
coupled  together,  at  the  breed- 
ing season,  when  they  are 
very  easily  approached,  and 
as  easily  seen ; for  these  ani- 
mals, though  capable  of  living 
for  some  time  under  water, 
yet  rise  every  eight  or  ten 
minutes  to  breathe.  As  soon 
as  they  are  thus  perceived, 
two  or  three  people  draw  near 
them  in  a canoe,  and  slip  a 
noose  either  round  their  neck, 
or  one  of  their  feet.  If  they 
have  no  line,  they  lay  hold  of 
them  by  the  neck,  where  they 
have  no  shell,  with  their  hands 
only ; and  by  this  means  they 
usually  catch  them  both  to- 
gether. But  sometimes  the 
female  escapes,  being  more 
shy  than  the  male . 

Another  way  of  taking  them 
is  by  the  harpoon,  either 
when  they  are  playing  on  the 
surface  of  the  water,  or  feed- 
ing at  the  bottom ; when  the 
harpoon  is  skilfully  darted,  it 
sticks  fast  in  the  shell  of  the 
back ; the  wood  then  disen- 
gages from  the  iron,  and  the 
line  is  long  enough  for  the 


animal  to  take  its  range  ; for 
if  the  harpooner  should  at- 
tempt at  once  to  draw  the 
animal  into  his  boat  till  it  is 
weakened  by  its  own  strug- 
gling, it  would  probably  get 
free.  Thus  the  turtle  struggles 
hard  to  get  loose,  but  all  in 
vain;  for  they  take  care  the 
line  fasted  to  the  harpoon 
shall  be  strong  enough  to 
hold  it. 

There  is  yet  another  way, 
which,  though  seemingly  awk- 
ward, is  said  to  be  attended 
with  very  great  success.  A 
good  diver  places  himself  at 
the  head  of  the  boat;  and 
when  the  turtles  are  observed, 
which  they  sometimes  are  in 
great  numbers,  asleep  on  the 
surface,  he  immediately  quits 
the  vessel,  at  about  fifty  yards 
distance,  and  keeping  still  un- 
der water,  directs  his  passage 
to  where  the  turtle  was  seen, 
and,  coming  up  beneath,  seizes 
it  by  the  tail;  the  animal 
awaking,  struggles  to  get  free ; 
and  by  this  both  are  kept  at 
the  surface  until  the  boat  ar- 
rives to  take  them  in. 


CHAP.  IV. 

OF  THE  SHELL  OF  TESTACEOUS  FISHES. 


One  is  apt  to  combine  very 
dissimilar  objects  in  the  same 
group,  when  hurried  into  the 


vortex  of  method.  No  two 
animals  are  more  unlike  each 
other  than  the  whale  and  the 
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limpet,  the  tortoise  and  the 
oyster.  Yet,  as  these  animals 
must  find  some  place  in  the 
picture  of  animated  nature, 
it  is  best  to  let  them  rest  in 
the  station  which  the  gene- 
rality of  mankind  have  as- 
signed them ; and  as  they 
have  been  willing  to  give 
them  all  from  their  abode  the 
name  of  fishes,  it  is  wisest  in 
us  to  conform. 

But  before  I enter  into  a 
history  of  shell-fish,  it  may 
not  be  improper  to  observe, 
that  naturalists,  who  have 
treated  on  this  part  of  his- 
tory, have  entirely  attended 
to  outward  forms;  and,  as  in 
many  other  instances,  forsak- 
ing the  description  of  the 
animal  itself,  have  exhausted 
all  their  industry  in  describ- 
ing the  habitation.  In  con- 
sequence of  this  radical  error, 
we  have  volumes  written  upon 
the  subject  of  shells,  and  very 
little  said  on  the  history  of 
shell-fish.  The  life  of  these 
industrious  creatures,  that, 
for  the  most  part,  creep  along 
the  bottom,  or  immoveably 
wait  till  driven  as  the  waves 
happen  to  direct,  is  almost  en- 
tirely unknown.  The  wreath- 
ing of  the  shells,  or  the  spots 
with  which  they  are  tinctured, 
have  been  described  with  a 
most  disgusting  prolixity ; but 
their  appetites  and  their  com- 
bats, their  escapes  and  hum- 


ble arts  of  subsistence,  have 
been  utterly  neglected. 

As  I have  only  undertaken 
to  write  the  history  of  ani- 
mated nature,  the  variety  of 
shells,  and  their  peculiar  spots 
or  blemishes,  do  not  come 
within  my  design.  However, 
the  manner  in  which  shells 
are  formed  is  a part  of  natu- 
ral history  connected  with  my 
plan,  as  it  presupposes  vital 
force  or  industry  in  the  ani- 
mal that  forms  them. 

The  shell  may  be  considered 
as  a habitation  supplied  by 
nature.  It  is  a hard  stony 
substance,  made  up  somewhat 
in  the  manner  of  a wall.  Part 
of  the  stony  substance  the 
animal  derives  from  outward 
objects,  and  the  fluids  of  the 
animal  itself  furnish  the  ce- 
ment. These  united  make  that 
firm  covering  which  shell- 
fish generally  reside  in  till 
they  die.* 

But,  in  order  to  give  a more 
exact  idea  of  the  manner  in 
which  sea-shells  are  formed, 
we  must  have  recourse  to  an 
animal  that  lives  upon  land, 
with  the  formation  of  whose 
shell  we  are  best  acquainted. 

* Shells  differ  very  little  in  their 
chemical  composition,  however  va- 
ried in  external  character  ; all  con- 
sisting of  carbonate  of  lime  mixed 
with  a soft  albuminous  matter; 
and  the  relative  proportion  of  these 
constituent  parts  forming  the  only 
varieties  into  which  we  can  divide 
them* — Ed. 
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This  is  the  garden-snail,  that 
carries  its  box  upon  its  back, 
whose  history  Swammerdam 
has  taken  such  endless  pains 
to  describe.  As  the  manner 
of  the  formation  of  this  ani- 
mal’s shell  extends  to  that  of 
all  others  that  have  shells, 
whether  they  live  upon  land 
or  in  the  water,  it  will  be 
proper  to  give  it  a place  be- 
fore we  enter  upon  the  his- 
tory of  testaceous  fishes. 

To  begin  with  the  animal 
in  its  earliest  state,  and  trace 
the  progress  of  its  shell  from 
the  time  it  first  appears. — 
The  instant  the  young  snail 
leaves  the  egg,  it  carries  its 
shell  or  its  box  on  its  back. 
It  does  not  leave  the  egg  till 
it  is  arrived  at  a certain 
growth,  when  its  little  habi- 
tation is  sufficiently  hardened. 
This  beginning  of  the  shell  is 
not  much  bigger  than  a pin’s 
head,  but  grows  in  a very 
rapid  manner,  having  at  first 
but  two  circumvolutions,  for 
the  rest  are  added  as  the  snail 
grows  larger.  In  proportion 
as  the  animal  increases  in 
size,  the  circumvolutions  of 
the  shell  increase  also,  until 
the  number  of  these  volutes 
come  to  be  five,  which  is  ne- 
ver exceeded. 

The  part  where  the  animal 
enlarges  its  shell  is  at  the 
mouth,  to  which  it  adds  in 
proportion  as  it  finds  itself 


stinted  in  its  habitation  be- 
low. Being  about  to  enlarge 
its  shell,  it  is  seen  with  its 
little  teeth  biting  and  clear- 
ing away  the  scaly  skin  that 
grows  at  the  edges.  It  is 
sometimes  seen  to  eat  those 
bits  it  thus  takes  off ; at  other 
times  it  only  cleans  away  the 
margin  when  covered  with 
films,  and  then  adds  another 
rim  to  its  shell. 

For  the  purposes  of  making 
the  shell,  which  is  natural  to 
the  animal,  and  without  which 
it  could  not  live  three  days, 
its  whole  body  is  furnished 
with  glands,  from  the  orifices 
of  which  flows  out  a kind  of 
slimy  fluid,  like  small  spider 
threads,  which  join  together 
in  one  common  crust  or  sur- 
face, and  in  time  condense 
and  acquire  a stony  hardness. 
It  is  this  slimy  humour  that 
grows  into  a membrane,  and 
afterwards  a stony  skin  : nor 
can  it  have  escaped  any  who 
have  observed  the  track  of  a 
snail  ; that  glistening  sub- 
stance which  it  leaves  on  the 
floor  or  the  wall,  is  no  other 
than  the  materials  with  which 
the  animal  adds  to  its  shell, 
or  repairs  it  when  broken. 

Now  to  exhibit  in  a more 
satisfactory  manner  the  me- 
thod in  which  the  shell  is 
formed. — The  snail  bursts 
from  its  egg  with  its  shell 
upon  its  back  ; the  shell. 
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though  very  simple,  is  the 
centre  round  which  every  suc- 
ceeding convolution  of  the 
shell  is  formed,  by  new  circles 
added  to  the  first.  As  the 
body  of  the  snail  can  be  ex- 
tended no  where  but  to  the 
aperture,  the  mouth  of  the 
shell  only  can,  of  consequence, 
receive  augmentation.  The 
substance  of  which  the  shell 
is  composed  is  chiefly  supplied 
by  the  animal  itself,  and  is 
no  more  than  a slimy  fluid 
which  hardens  into  bone.  This 
fluid  passes  through  an  infi- 
nite number  of  little  glands, 
till  it  arrives  at  the  pores  of 
the  skin ; but  there  it  is  stop- 
ped by  the  shell  that  covers 
the  part  below;  and  there- 
fore is  sent  to  the  mouth  of 
the  shell,  where  it  is  wanted 
for  enlargement.  There  the 
first  layer  of  slime  soon  har- 
dens; and  then  another  is 
added,  which  hardens  also, 
till  in  time  the  shell  becomes 
as  thick  as  is  requisite  for  the 
animal’s  preservation.  Thus 
every  shell  may  be  considered 
as  composed  of  a number  of 
layers  of  slime,  which  have 
entirely  proceeded  from  the 
animal’s  own  body. 

But  though  this  be  the  ge- 
neral opinion  with  regard  to 
the  formation  of  shells,  I can- 
not avoid  thinking  there  are 
still  other  substances  beside 
the  animal’s  own  slime  which 


go  to  the  composition  of  its 
shell,  or  at  least  to  its  ex- 
ternal coat,  which  is  ever 
different  from  the  internal. 
The  substances  I mean  are 
the  accidental  concretions  of 
earthy  or  saline  parts,  which 
adhere  to  the  slimy  matter 
upon  its  first  emission.  By 
adopting  this  theory,  we  can 
more  satisfactorily  account 
for  the  various  colours  of  the 
shell,  which  cannot  be  sup- 
posed to  take  its  tincture  from 
the  animal’s  body,  as  is  the 
usual  opinion ; for  all  the  in- 
ternal parts  of  the  shell  are 
but  of  one  white  colour ; it  is 
only  the  outermost  layer  of 
the  shell  that  is  so  beautifully 
varied,  so  richly  tinctured 
with  that  variety  of  colours 
we  behold  in  the  cabinets  o* 
the  curious.*  If  the  exter- 
nal coat  be  scaled  off,  as  Mr. 
Argenville  asserts,  all  the  in- 
ner substances  will  be  found 
but  of  one  simple  colouring ; 
and  consequently  the  animal’s 
own  juices  can  give  only  one 
colour ; whereas  we  see  some 
shells  stained  with  a hund- 
red. 


* Were  any  part  of  the  shell 
composed,  as  our  author  argues, 
of  extraueous  ingredients,  the  same 
species  of  shell  would  be  frequent- 
ly found  to  differ  in  materials  and 
appearance  ; while,  on  the  con- 
trary, of  some  species  the  unifor- 
mity is  so  perfect,  that  between  two 
of  them  no  distinction  cau  at 
times  be  traced. — Ed. 
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The  usual  way  of  account- 
ing for  the  different  colouring 
of  shells,  which  seems  to  me 
erroneous,  is  this  : in  the  body 
of  every  one  of  these  animals, 
several  streaks  are  discerned 
of  a different  colour  from  the 
rest.  “ This  variety,”  say 
they,  “ is  an  incontestible 
proof  that  the  juices  flowing 
from  those  parts  will  be  also 
of  a different  hue ; and  will 
consequently  tinge  that  part 
of  the  shell  which  their  slime 
composes  of  a different  co- 
lour.” But  this  system,  as 
was  observed  before,  is  over- 
thrown by  the  fact,  which 
discovers  that  only  the  outer 
surface  of  the  shell  is  tinged  ; 
whereas  by  this  it  would  have 
been  coloured  throughout  ; 
nay,  by  this  system,  the  in- 
ternal parts  of  the  shell  would 
be  stained  with  the  most  vi- 
vid colouring,  as  being  least 
exposed  to  the  external  inju- 
ries of  the  element  where  it 
is  placed.  But  the  truth  is, 
the  animal  residing  in  the 
shell  has  none  of  these  vari- 
ous colours  thus  talked  of : 
its  slime  is  a simple  pellucid 
substance ; and  the  only  marb- 
lings  which  appear  in  its  body, 
are  the  colour  of  the  food, 
which  is  seen  through  its  tran- 
sparent intestines.  We  must, 
therefore,  account  for  the  va- 
rious colouring  of  its  shell 
upon  a different  .principle. 


If,  as  I said,  we  examine 
the  cabinets  of  the  curious, 
we  shall  find  shells  with  va- 
rious and  beautiful  colouring  j 
we  shall  find  them  generally 
furnished  with  a white  ground, 
tinctured  with  red,  yellow, 
brown,  green,  and  several 
other  shades  and  lovely  mix- 
tures, but  never  blue.  Shells 
are  of  almost  all  colours  but 
blue.  The  reason  seems  to  be 
obvious : for  blue  is  the  co- 
lour which  sea-water  changes. 
A piece  of  silk,  or  a feather, 
of  this  colour,  put  into  an  in- 
fusion of  salt,  urine,  or  nitre, 
lose  their  tint  entirely.  Now, 
may  not  this  give  us  a l^int 
with  respect  to  the  operation 
of  nature  in  colouring  her 
shells  ? May  we  not  from 
hence  conclude,  that  sea-wa- 
ter is  efficacious  in  giving  co- 
lour, or  taking  it  away  ? That, 
to  produce  colour,  the  animal 
not  only  furnishes  its  juices, 
but  the  sea  or  the  earth  that 
mixture  of  substance  which  is 
to  unite  with  them  ? Neither 
the  animal  slime  alone,  nor 
the  external  earthly  or  saline 
substances  alone,  could  pro- 
duce colours  ; but  both  unit- 
ed, produce  an  effect  which 
neither,  separately,  was  pos- 
sessed of.  Thus  shells  assume 
every  colour  but  blue ; and 
that  sea-water,  instead  of  pro- 
ducing, would  be  apt  to  de» 
stroy. 

M 
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From  hence,  therefore,  it 
appears,  that  the  animal  does 
not  alone  tincture  its  own 
shell,  but  that  external  causes 
co-operate  in  contributing  to 
its  beauty.  It  is  probable  that, 
from  the  nature  of  its  food, 
or  from  other  circumstances 
unknown  to  us,  the  external 
layers  of  its  slime  may  be  of 
different  consistencies  ; so,  as 
when  joined  with  the  particles 
of  earth  or  salt  that  are  ac- 
cidentally united  with  them 
from  without,  they  assume 
various  and  beautiful  hues. 
But  the  internal  layers,  which 
receive  no  foreign  admixture, 
still  preserve  the  natural  co- 
lour of  the  animal,  and  con- 
tinue white  without  any  vari- 
ation. 

Thus  far  we  see  that  the 
animal  is  not  wholly  the  agent 
in  giving  beauty  and  colour- 
ing to  its  shell : but  it  seems 
otherwise  with  respect  to  its 
convolutions,  its  prominences, 
and  general  form.  These  en- 
tirely depend  upon  the  art  of 
the  animal;  or  rather  upon 
its  instincts  ; which,  in  the 
same  kinds,  are  ever  invaria- 
ble. The  shell  generally  bears 
some  rude  resemblance  to  the 
body  upon  which  it  has  been 
moulded.  Thus,  it  is  observ- 
able in  all  sea-shells,  that  if 
the  animal  has  any  tumour, 
or  excrescence  on  its  body,  it  1 
creates  likewise  a swelling  in  I 


that  part  of  the  incrustation  to 
which  it  corresponds.  When 
the  animal  begins  to  alter  its 
position,  and  to  make  new 
additions  to  its  apartments, 
the  same  protuberance  which 
had  raised  the  shell  before  in 
one  part,  swells  it  again  at 
some  little  distance ; by  which 
means  we  see  the  same  ine- 
quality, in  a spiral  line,  all 
round  the  shell.  Sometimes 
these  tumours  of  the  animal 
are  so  large,  or  so  pointed, 
that  those  which  rise  over 
them  in  the  incrustation  ap- 
pear like  horns  : after  this  the 
animal  disengages  itself  from 
its  first  cavities ; and  then,  by 
fresh  evacuations,  assumes  a 
new  set  of  horns ; and  so  in- 
creases the  number  in  pro- 
portion to  its  growth.  If,  on 
the  other  hand,  the  body  hap- 
pens to  be  channelled,  the 
shell  that  covers  it  will  bo 
channelled  likewise  ; if  there 
be  any  protuberances  in  the 
body,  which  wind  in  a spiral 
line  about  it,  the  shell  will 
likewise  have  its  tumours  and 
cavities  winding  round  to  the 
end. 

In  this  manner,  as  the  ani- 
mals are  of  various  forms, 
the  shells  exhibit  an  equal 
variety.  Indeed,  the  diversi- 
ty is  so  great,  and  the  figures 
and  colours  so  very  striking, 
that  several  persons,  with  a 
kind  of  harmless  indolence 
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have  made  the  arrangement 
of  them  the  study  and  the 
business  of  their  lives.  Those 
who  consult  their  beauty  a- 
lone,  take  care  to  have  them 
polished,  and  to  have  an  ex- 
ternal crust,  or  periosteum,  as 
Swammerdam  calls  it,  scoured 
off  from  their  surfaces,  by 
spirit  of  salt.  But  there  are 
others  that,  with  more  learned 
affectation,  keep  them  exactly 
in  the  state  in  which  they  have 
been  found,  with  their  pre- 
cious crust  still  round  them. 
The  expense  men  have  some- 
times been  at,  in  making  such 
collections,  is  amazing;  and 
some  shells,  such  as  the  Stairs- 
shell,  or  the  Admiral-shell, 
are  not  more  precious  for  their 
scarceness,  than  pearls  are  for 
their  beauty.  Indeed,  it  is 
the  scarcity,  and  not  the  beau- 
ty of  the  object,  that  deter- 
mines the  value  of  all  natural 
curiosities.  Those  shells  that 
offer  but  little  beauty  to  the 
ignorant  are  often  the  most 
precious ; and  those  shells 
which  an  unlearned  spectator 
would  stop  to  observe  with 
admiration,  one  accustomed 
to  the  visitation  of  cabinets 
would  pass  over  with  disdain. 
— These  collections,  however, 
have  their  use ; not  only  by 
exhibiting  the  vast  variety  of 
nature’s  operations,  but  also 
by  exciting  our  curiosity  to 
the  consideration  of  the  ani- 


mals that  form  them.  A mind 
that  can  find  innocent  enter- 
tainment in  these  humble  con- 
templations is  well  employed ; 
and,  as  we  say  of  children,  is 
kept  from  doing  mischief.  Al- 
though there  may  be  nobler 
occupations  than  that  of  con- 
sidering the  convolutions  of 
a shell,  yet  there  maybe  some 
who  want  the  ambition  to 
aspire  after  such  arduous  pur- 
suits ; there  may  be  some  un- 
fit for  them ; there  may  be 
some  who  find  their  ambition 
fully  gratified  by  the  praise 
which  the  collectors  of  shells 
bestow  upon  each  other.  In- 
deed, for  a day  or  two,  there 
is  no  mind  that  a cabinet  of 
shells  cannot  furnish  with 
pleasing  employment.  “What 
can  be  more  gratifying,”  as  Pli- 
ny says,*  “than  to  view  nature 
in  all  her  irregularities,  and 
sporting  in  her  variety  of  shells! 
Such  a difference  of  colour  do 
they  exhibit ! such  a differ- 
ence of  figure ! flat,  concave, 
long,  lunated,  drawn  round  in 
a circle,  the  orbit  cut  in  two ! 
some  are  seen  with  a rising  on 
the  back,  some  smooth,  some 
wrinkled,  toothed,  streaked, 
the  point  variously  intorted, 
the  mouth  pointing  like  a 
dagger,  folded  back,  bent  in- 
wards ! All  these  variations, 
and  many  more,  furnish  at 


* Plin.  ix.  33.— Author. 
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once  novelty,  elegance,  and 
speculation.” 

With  respect  to  the  figure 
of  shells,  Aristotle  has  di- 
vided them  into  three  kinds  ; 
and  his  method  is,  of  all 
others,  the  most  conformable 
to  nature.  These  are,  first, 
the  univalve , or  turbinated, 
which  consist  of  one  piece, 
like  the  box  of  a snail  ; se- 
condly, the  bivalve,  consisting 
of  two  pieces,  united  by  a 
hinge,  like  an  oyster ; and, 
thirdly,  the  multivalve,  con- 
sisting of  more  than  two 
pieces,  as  the  Acorn  - shell, 
which  has  not  less  than  twelve 
pieces  that  go  to  its  composi- 
tion. All  these  kinds  are  found 
in  the  sea  at  different  depths, 
and  are  valuable  in  propor- 
tion to  their  scarceness  or 
beauty. 

From  the  variety  of  the  co- 
lours and  figures  of  shells,  we 
may  pass  to  that  of  their 
place  and  situation.  Some 
are  found  in  the  sea ; some  in 
fresh-water  rivers ; some  alive 
upon  land  ; and  a still  greater 
quantity  dead  in  the  bowels 
of  the  earth.  But  wherever 
shells  are  found,  they  are  uni- 
versally known  to  be  com- 
posed of  one  and  the  same 
substance.  They  are  formed 
of  an  animal  or  calcareous 
earth,  that  ferments  with  vine- 
gar and  other  acids,  and  that 
burns  into  lime,  and  will  not 


easily  melt  into  glass.  Such 
is  the  substance  of  which  they 
are  composed  ; and  of  their 
spoils,  many  philosophers 
think  that  a great  part  of  the 
surface  of  the  earth  is  com- 
posed at  present.  It  is  sup- 
posed by  them  that  chalks, 
marls,  and  all  such  earths  as 
ferment  with  vinegar,  are  no- 
thing more  than  a composi- 
tion of  shells,  decayed,  and 
crumbled  down  to  one  uniform 
mass. 

Sea-shells  are  either  found 
in  the  depths  of  the  ocean,  or 
they  are  cast  empty,  and  for- 
saken of  their  animals,  upon 
shore.  Those  which  are  fished 
up  from  the  deep,  are  called 
by  the  Latin  name  Pelagii; 
those  that  are  cast  upon  shore 
are  called  Littorales.  Many 
of  the  pelagii  are  never  seen 
upon  shore ; they  continue  in 
the  depths  where  they  are 
bred ; and  we  owe  their  cap- 
ture only  to  accident.  These, 
therefore,  are  the  most  scarce 
shells,  and  consequently  the 
most  valuable.  The  littorales 
are  more  frequent,  and  such 
as  are  of  the  same  kind  with 
the  pelagii  are  not  so  beauti- 
ful. As  they  are  often  empty 
and  forsaken,  and  as  their 
animal  is  dead,  and,  perhaps, 
putrid  in  the  bottom  of  the 
shell,  they,  by  this  means, 
lose  the  whiteness  and  the 
brilliancy  of  their  colouring. 
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They  are  not,  unfrequently, 
also  found  eaten  through, 
either  by  worms,  or  by  each 
other ; and  they  are  thus  ren- 
dered less  valuable : but  what 
decreases  their  price  still  more 
is,  when  they  are  scaled  and 
worn  by  lying  too  long  empty 
at  the  bottom,  or  exposed 
upon  the  shore.  Upon  the 
whole,  however,  sea-shells  ex- 
ceed either  land  or  fossil-shells 
in  beauty ; they  receive  the 
highest  polish,  and  exhibit  the 
most  brilliant  and  various  co- 
louring. 

Fresh-water  shells  are  nei- 
ther so  numerous,  so  various, 
nor  so  beautiful,  as  those  be- 
longing to  the  sea.  They 
want  that  solidity  which  the 
others  have ; their  clavicle , 
as  it  is  called,  is  neither  so 
prominent  nor  so  strong  ; and 
not  having  a saline  substance 
to  tinge  the  surface  of  the 
shell,  the  colours  are  obscure. 
In  fresh -water  there  are  but 
two  kinds  of  shells,  namely, 
the  bivalved  and  the  turbi- 
nated. 

Living  land-shells  are  more 
beautiful,  though  not  so  vari- 
ous, as  those  of  fresh  water  ; 
and  some  not  inferior  to  sea- 
shells  in  beauty.  They  are, 
indeed,  but  of  one  kind,  name- 
ly, the  turbinated ; but  in 
that  there  are  found  four  or 
five  very  beautiful  varieties. 

Of  fossil,  or,  as  they  are 


called  extraneous  shells, 
found  in  the  bowels  of  the 
earth,  there  are  great  num- 
bers, and  as  great  a variety. 
In  this  class  there  are  as 
many  kinds  as  in  the  sea 
itself.  There  are  found  the 
turbinated,  the  bivalve,  and 
the  multivalve  kinds  ; and  of 
all  these,  many,  at  present, 
are  not  to  be  found  even  in 
the  ocean.  Indeed,  the  num- 
ber is  so  great,  and  the  varie- 
ties so  many,  that  it  was  long 
the  opinion  of  naturalists,  that 
they  were  merely  the  capri- 
cious productions  of  nature, 
and  had  never  given  retreat 
to  animals  whose  habitations 
they  resembled.  They  were 
found,  not  only  of  various 
kinds,  but  in  different  states 
of  preservation  ; some  had  the 
shell  entire,  composed,  as  in 
its  primitive  state,  of  a white 
calcareous  earth,  and  filled 
with  earth,  or  even  empty ; 
others  were  found  with  the 
shell  entire,  but  filled  with  a 
substance  which  was  petrified 
by  time  ; others,  and  these  in 
great  numbers,  were  found 
with  the  shell  entirely  moul- 
dered away,  but  the  petrified 
substance  that  filled  it  still 
exhibiting  the  figure  of  the 
shell ; others  still,  that  had 
been  lodged  near  earth  or 
stone,  impressed  their  print 
upon  these  substances,  and 
left  the  impression,  though 
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they  themselves  were  decay- 
ed : lastly,  some  shells  were 
found  half  mouldered  away, 
their  parts  scaling  off  from 
each  other  in  the  same  order 
in  which  they  were  originally 
formed.*  However,  these  dif- 
ferent stages  of  the  shell,  and 
even  their  fermenting  with 
acids,  were  at  first  insufficient 
to  convince  those  who  had 
before  assigned  them  a dif- 
ferent origin.  They  were  still 
considered  as  accidentally  and 
sportively  formed,  and  depo- 
sited in  the  various  reposi- 
tories where  they  were  found, 
but  no  way  appertaining  to 
any  part  of  animated  nature. 
This  put  succeeding  inquirers 
upon  more  minute  researches  ; 
and  they  soon  began  to  find, 
that  often,  where  they  dug  up 
petrified  shells  or  teeth,  they 
could  discover  the  petrified 
remains  of  some  other  bony 
parts  of  the  body.  They  found 
that  the  shells,  which  were 
taken  from  the  earth,  exhi- 
bited the  usual  defects  and 
mischances  which  the  same 
kind  are  known  to  receive  at 
sea.  They  showed  them  not 
only  tinctured  with  a salt- 
water crust,  but  pierced  in  a 
peculiar  manner  by  the  sea- 
worms,  that  make  the  shells 


* The  mollusca  of  a former  world 
have  apparently  become  extinct, 
«ince  fossil  shells  all  differ  from 
those  of  the  present  day. — Ed. 


of  fishes  their  favourite  food. 
These  demonstrations  were 
sufficient,  at  last,  to  convince 
all  but  a few  philosophers, 
who  died  away,  and  whose 
erroneous  systems  died  with 
them. 

Every  shell,  therefore,  wher- 
ever it  is  found,  is  now  consi- 
dered as  the  spoil  of  some 
animal,  that  once  found  shel- 
ter therein.  It  matters  not 
by  what  unaccountable  means 
they  may  have  wandered  from 
the  sea;  but  they  exhibit  all, 
and  the  most  certain  marks 
of  their  origin.  From  their 
numbers  and  situation,  we 
are  led  to  conjecture,  that  the 
sea  reached  the  places  where 
they  are  found ; and  from 
their  varieties  we  learn  how 
little  we  know  of  all  the  sea 
contains  at  present ; as  the 
earth  furnishes  many  kinds 
which  our  most  exact  and  in- 
dustrious shell-collectors  have 
not  been  able  to  fish  up  from 
the  deep.  It  is  most  probable 
that  thousands  of  different 
forms  still  remain  at  the  bot- 
tom unknown ; so  that  we 
may  justly  say  with  the  philo- 
sopher, Ea  quco  scimus  sunt 
pars  minima  eorum  quae  ig- 
noramus. 

It  is  well,  however,  for 
mankind,  that  the  defect  of 
our  knowledge  on  this  sub- 
ject is,  of  all  parts  of  learning, 
that  which  may  be  most  easi- 
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ly  dispensed  with.  An  increase 
in  the  number  of  shells  would 
throw  but  very  few  lights  up- 
on the  history  of  the  animals 
that  inhabit  them.  For  such 
information  we  are  obliged  to 
those  men  who  contemplated 
something  more  than  the  out- 
side of  the  objects  before 
them.  To  Reaumur  we  are 
obliged  for  examining  the 
manners  of  some  with  accu- 
racy ; but  to  Swammerdam* 
for  more.  In  fact,  this  Dutch- 
man has  lent  an  attention  to 
those  animals  that  almost  ex- 
ceeds credibility  : he  has  ex- 
celled even  the  insects  he 
dissected,  in  patience,  indus- 


*  This  great  naturalist  was  a na- 
tive of  Amsterdam,  where  his  fa- 
ther followed  the  occupation  of  an 
apothecary,  from  which  he  im- 
bibed, by  no  difficult  course,  the 
tastes  and  pursuits  that  so  emi- 
nently distinguished  him.  We  are 
his  debtors  for  the  first  experiment 
made  of  injecting  various  vessels 
of  the  human  body  with  ceraceous 
matter;  and  he  closed  a very  pa- 
tient, laborious,  and  useful  life,  in 
1680,  at  the  age  of  forty-three. 
The  last  few  years  of  this  hitherto 
philosophical  man  were  absorbed 
by  the  mystical  reveries  of  Ma- 
dame de  Bourignon,  which  drew 
him  entirely  away  from  natural 
history  to  the  contemplation  of 
what  he  called  the  sovereign  good. 

The  sieur  de  Reaumur  was  born 
at  Rochelle,  and  held  a seat  in  the 
French  Academy  of  Sciences.  He 
died  during  1757,  aged  seventy- 
four,  and  left,  among  other  con- 
tributions to  the  credit  of  his  coun- 
try, an  ingenious  and  admired 
‘ History  of  Insects in  six  quarto 
volumes.— -Ed. 


try,  and  perseverance.  It  was 
in  vain  that  this  poor  man’s 
father  dissuaded  him  from 
what  the  world  considered  as 
a barren  pursuit : it  was  in 
vain  that  an  habitual  disorder, 
brought  on  by  his  application, 
interrupted  his  efforts ; it  was 
in  vain  that  mankind  treated 
him  with  ridicule  while  living, 
as  they  suffered  his  works  to 
remain  long  unprinted  and 
neglected  when  dead : still 
the  Dutch  philosopher  went 
on,  peeping  into  unwholesome 
ditches,  wading  through  fens, 
dissecting  spiders,  and  enu- 
merating the  blood-vessels  of 
a snail : like  the  bee,  whose 
heart  he  could  not  only  dis- 
tinguish, but  dissect,  he  seem- 
ed instinctively  impelled  by 
his  ruling  passion,  although 
he  found  nothing  but  ingrati- 
tude from  man,  and  though 
his  industry  was  apparently 
becoming  fatal  to  himself. — 
From  him  I will  take  some  of 
the  leading  features  in  the 
history  of  those  animals  which 
breed  in  shells,  previously 
taking  my  division  from  Aris- 
totle, who  as  was  said  above, 
divides  them  into  three  class- 
es : the  Turbinated,  or  those 
of  the  Snail-kind ; the  Bi- 
valved,  or  those  of  the  Oyster- 
kind  ; and  the  Multivalved, 
or  those  of  the  Acorn-shell 
kind.  Of  each  I will  treat  in 
distinct  chapters. 
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CHAP.  V. 

OF  TURBINATED  SHELL-FISH,  OR  THE  SNAIL  KIND. 


To  conceive  the  manner  in 
which  those  animals  subsist 
that  are  hid  from  us  at  the 
bottom  of  the  deep,  we  must 
again  have  recourse  to  one  of 
a similar  nature  and  forma- 
tion that  we  know.  The  his- 
tory of  the  garden- snail  has 
been  more  copiously  consider- 
ed than  that  of  the  elephant ; 
and  its  anatomy  is  as  well,  if 
not  better,  known  : however, 
not  to  give  any  one  object 
more  room  in  the  general  pic- 
,‘fufe  of  nature  than  it  is  en- 
■^j^tled  to,  it  will  be  sufficient 
to  observe  that  the  snail  is 
surprisingly  fitted  for  the  life 
it  is  formed  to  lead.  It  is  fur- 
nished with  the  organs  of  life 
in  a manner  almost,  as  com- 
plete as  the  largest  animal : 
with  a tongue,  brain,  salival 
ducts,  glands,  nerves,  stomach, 
and  intestines ; liver,  heart, 
and  blood-vessels : besides  this, 
it  has  a purple  bag  that  fur- 
nishes a red  matter  to  differ- 
ent parts  of  the  body,  together 
with  strong  muscles  that  hold 
it  to  the  shell,  and  which  are 
hardened,  like  tendons,  at  their 
insertion. 

But  these  it  possesses  in  com- 
mon with  other  animals.  We 
must  now  see  what  it  has  pe- 


culiar to  itself.  The  first 
striking  peculiarity  is,  that  the 
animal  has  got  its  eyes  on  the 
points  of  its  largest  horns. 
When  the  snail  is  in  motion, 
four  horns  are  distinctly  seen  : 
but  the  two  uppermost,  and 
longest,  deserve  peculiar  con- 
sideration, both  on  account 
of  the  .various  motions  with 
which  they  are  endued,  as 
well  as  their  having  their  eyes 
fixed  at  the  extreme  ends 
of  them.  These  appear  like 
two  blackish  points  at  their 
ends.  When  considered  as 
taken  out  of  the  body,  they 
are  of  a bulbous  or  turnip- 
like figure ; they  have  but  one 
coat;  and  the  three  humours 
which  are  common  in  the 
eyes  of  other  animals,  name- 
ly, the  vitreous,  the  aqueous, 
and  the  crystalline,  are,  in 
these,  very  indistinctly  seen. 
The  eyes  the  animal  can  di- 
rect to  different  objects  at 
pleasure,  by  a regular  motion 
out  of  the  body ; and  some- 
times it  hides  them  by  a very 
swift  contraction  into  the 
belly.  Under  the  small  horns 
is  the  animal’s  mouth ; and 
though  it  may  appear  too  soft 
a substance  to  be  furnished 
with  teeth,  yet  it  has  not  less 
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than  eight  of  them,  with  which 
it  devours  leaves,  and  other 
substances,  seemingly  harder 
than  itself ; and  with  which 
it  sometimes  bites  off  pieces 
of  its  own  shell.* 

At  the  expiration  of  eigh- 
teen days,  the  snails  produce 
their  eggs,  at  the  opening  of 
the  neck,  and  hide  them  in 
the  earth  with  the  greatest 
solicitude  and  industry.  These 
eggs  are  in  great  numbers, 
round,  white,  and  covered  with 
a soft  shell  : they  are  also 
stuck  to  each  other  by  an  im- 
perceptible slime,  like  a bunch 
of  grapes,  of  about  the  size  of 
a small  pea. 

When  the  animal  leaves  the 
egg,  it  is  seen  with  a very 
small  shell  on  its  back,  which 
has  but  one  convolution  ; but 
in  proportion  as  it  grows,  the 
shell  increases  in  the  number 
of  its  circles.  The  shell  al- 
ways receives  its  additions  at 
the  mouth,  the  first  centre 
still  remaining  ; the  animal 
sending  forth  from  its  body 
that  slime  which  hardens  into 
a stony  substance,  and  still  is 
fashioned  into  similar  volu- 
tions. The  garden-snail  sel- 
dom exceeds  four  rounds  and 
a half ; but  some  of  the  sea- 
snails  arrive  even  at  ten. 


* Here  follows  a miuute  passage 
on  the  propagation  of  these  animals, 
which  we  omit  out  of  deference  for 
our  juvenile  readers. — Ed. 


The  snail,  thus  fitted  with 
its  box,  which  is  light  and 
firm,  finds  itself  defended,  in 
a very  ample  manner,  from 
all  external  injury.  When- 
ever it  is  invaded,  it  is  but  re- 
tiring into  this  fortress,  and 
waiting  patiently  till  the  dan- 
ger is  over.  Nor  is  it  possessed 
only  of  a power  of  retreating 
into  its  shell,  but  of  mend- 
ing it  when  broken.  Some- 
times these  animals  are  crush- 
ed seemingly  to  pieces,  and, 
to  all  appearance,  utterly  de- 
stroyed ; yet  still  they  set 
themselves  to  work,  and,  in 
a few  days,  mend  all  their  nu- 
merous breaches.  The  same 
substance  by  which  the  shell 
is  originally  made  goes  to  the 
re-establishment  of  the  ruined 
habitation.  But  all  the  junc- 
tures are  very  easily  seen,  for 
they  have  a fresher  colour 
than  the  rest ; and  the  whole 
shell,  in  some  measure,  re- 
sembles an  old  coat  patched 
with  new  pieces.  They  are 
sometimes  seen  with  eight  or 
ten  of  these  patches  ; so  that 
the  damage  must  have  been 
apparently  irreparable.  Still, 
however,  though  the  animal 
is  possessed  of  the  power  of 
mending  its  shell,  it  cannot, 
when  come  to  its  full  growth, 
make  a new  one.  Swammer- 
dam tried  the  experiment ; he 
stripped  a snail  of  its  shell, 
without  hurting  any  of  the 
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blood-vessels,  retaining  that 
part  of  the  shell  where  the 
muscles  were  inserted ; but  it 
died  in  three  days  after  it  was 
stripped  of  its  covering  : not, 
however,  without  making  ef- 
forts to  build  up  a new  shell ; 
for,  before  its  death  it  pressed 
out  a certain  membrane  round 
the  whole  surface  of  its  body. 
This  membrane  was  entirely 
of  the  shelly  nature,  and  was 
intended,  by  the  animal,  as  a 
supply  towards  a new  one. 

As  the  snail  is  furnished 
with  all  the  organs  of  life  and 
sensation,  it  is  not  wonderful 
to  see  it  very  voracious.  It 
chiefly  subsists  upon  leaves  of 
plants  and  trees ; but  is  very 
delicate  4n  its  choice.  When 
the  animal  moves  to  seek  its 
food,  it  goes  forward  by  means 
of  that  broad  muscular  skin, 
which  sometimes  is  seen  pro- 
jecting round  the  mouth  of 
the  shell ; this  is  expanded 
before,  and  then  contracted 
with  a kind  of  undulating  mo- 
tion, like  a man  attempting 
to  move  himself  forward  by 
one  arm  while  lying  on  his 
belly.  But  the  snail  has  an- 
other advantage,  by  which  it 
not  only  smooths  and  planes 
its  way,  but  also  can  ascend 
in  the  most  perpendicular  di- 
rection. This  is  by  that  slimy 
substance  with  which  it  is  so 
copiously  furnished,  and  which 
it  emits  wherever  it  moves. 


Upon  this  slime,  as  upon  a 
kind  of  carpet,  it  proceeds 
slowly  along,  without  any 
danger  of  wounding  its  tender 
body  against  the  asperities  of 
the  pavement ; by  means  of 
this  it  moves  upwards  to  its 
food  upon  the  trees ; and  by 
this  descends  without  danger 
of  falling,  and  breaking  its 
shell  by  the  shock. 

The  appetite  of  these  ani- 
mals is  very  great ; and  the 
damage  gardeners  in  particu- 
lar sustain  from  them,  makes 
them  employ  every  method 
for  their  destruction.  Salt  will 
destroy  them,  as  well  as  soot ; 
but  a tortoise  in.  a garden  is 
said  to  banish  them  much  more 
effectually. 

At  the  approach  of  winter, 
the  snail  buries  itself  in  the 
earth  ; or  retires  to  some  hole, 
to  continue  in  a torpid  state, 
during  the  severity  of  the  sea- 
son. It  is  sometimes  seen  a- 
lone,  but  more  frequently  in 
company  in  its  retreat ; se- 
veral being  usually  found  to- 
gether, apparently  deprived  of 
life  and  sensation.  For  the 
purposes  of  continuing  in 
greater  warmth  and  security, 
the  snail  forms  a cover  or  lid 
to  the  mouth  of  its  shell  with 
its  slime,  which  stops  it  up 
entirely,  and  thus  protects  it 
from  every  external  danger. 
The  matter  of  which  the  cover 
is  composed,  is  whitish,  some- 


TURBINATED  SHELL-FISH, 


171 


what  like  plaster,  pretty  hard 
and  solid,  yet,  at  the  same 
time,  porous  and  thin,  to  ad- 
mit air,  which  the  animal  can- 
not live  without.  When  the 
cover  is  formed  too  thick,  the 
snail  then  breaks  a little  hole 
in  it,  which  corrects  the  de- 
fect of  that  closeness,  which 
proceeded  from  too  much  cau- 
tion. In  this  manner,  shel- 
tered in  its  hole  from  the 
weather,  defended  in  its  shell 
by  a cover,  it  sleeps  during 
the  winter  ; and,  for  six  or 
seven  months,  continues  with- 
out food  or  motion,  until  the 
genial  call  of  spring  breaks  its 
slumber,  and  excites  its  ac- 
tivity. 

The  snail,  having  slept  for 
so  long  a season,  wakes  one 
of  the  first  fine  days  of  April, 
breaks  open  its  cell,  and  sal- 
lies forth  to  seek  for  nourish- 
ment. It  is  not  surprising 
that  so  long  a fast  should  have 
thinned  it,  and  rendered  it 
very  voracious.  At  first,  there- 
fore, it  is  not  very  difficult  in 
the  choice  of  its  food  ; almost 
any  vegetable  that  is  green 
seems  welcome  ; but  the  suc- 
culent plants  of  the  garden 
are  chiefly  grateful ; and  the 
various  kinds  of  pulse  are,  at 
some  seasons,  almost  wholly 
destroyed  by  their  numbers. 
So  great  is  the  multiplication 
of  snails  in  some  years,  that 
gardeners  imagine  they  burst 


from  the  earth.  A wet  sea- 
son is  generally  favourable  to 
their  production ; for  this  ani- 
mal cannot  bear  very  dry  sea- 
sons, or  dry  places,  as  they 
cause  too  great  a consump- 
tion of  its  slime,  without 
plenty  of  which  it  cannot 
subsist  in  health  and  vigour.* 
Such  are  the  most  striking 
particulars  in  the  history  of 
this  animal  ; and  this  may 
serve  as  a general  picture,  to 
which  the  manners  and  habi- 
tudes of  the  other  tribes  of 
j this  class  may  be  compared 
and  referred.  These  are,  the 
sea-snail,  of  which  naturalists 


* In  the  * Philosophical  Transac- 
tionsthe  following  well-attested 
instance  of  the  wonderful  tenaci- 
ousness of  life  in  the  snail  is  re- 
corded. The  father  of  Mr.  Stuckey 
Simpson,  a fellow  of  the  Royal  So- 
ciety, and  a lover  of  Natural  His- 
tory, left  his  son  a small  collec- 
tion of  natural  curiosities,  among 
which  were  the  shells  of  some 
snails.  About  fifteen  years  after 
his  father’s  death,  in  whose  pos- 
session they  had  been  some  time, 
be  gave  a few  of  them  to  his  son, 
then  about  ten  years  old.  The 
hoy  put  them  into  a flower-pot, 
which  he  filled  with  water  ; and 
the  next  day  into  a basin.  Having 
occasion  to  use  the  basin,  Mr. 
Simpson  observed  that  the  animals 
had  come  out  of  their  shells.  He 
examined  the  child,  who  assured 
him  that  they  were  the  same  he 
had  given  him,  and  said  he  had 
also  a few  more,  which  he  brought. 
Mr.  Simpson  put  one  of  these  into 
water,  and  iu  an  hour  and  a half 
observed  that  it  had  put  out  one 
of  its  horns  and  body,  which  it 
moved  slowly , probably  from  weak- 
ness.—Author. 
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have,  from  the  apparent  dif- 
ference of  their  shells,  men- 
tioned fifteen  kinds  ;*  the 
fresh-water-snail,  of  which 
there  are  eight  kinds;  and  the 
land-snail,  of  which  there  are 
five.  These  all  bear  a strong 
resemblance  to  the  garden- 
snail,  in  the  formation  of  their 
shell,  in  their  hermaphrodite 
natures,  in  the  slimy  sub- 
stance with  which  they  are 
covered,  in  the  formation  of 
their  intestines,  and  the  dispo- 
sition of  the  hole  on  the  right 
side  of  the  neck,  which  serves 
at  once  for  the  discharge  of 
the  fseces,  for  the  lodging  the 
instruments  of  generation,  and 
for  respiration,  when  the  ani- 
mal is  under  a necessity  of 
taking  in  a new  supyjly. 

But,  in  nature,  no  two  kinds 
of  animals,  however  like  each 
other  in  figure  or  conforma- 
tion, are  of  manners  entirely 
the  same.  Though  the  com- 
mon garden-snail  bears  a very 
strong  resemblance  to  that  of 
fresh-water,  and  that  of  the 
sea,  yet  there  are  differences 
to  be  found,  and  those  very 
considerable  ones.f 


* D’Argenville’s  * Conchy lioligie.’ 
— Author. 

1 Of  the  land-snail  one  species 
was  reared  by  the  Romans,  who 
used  it  as  food,  and  it  still  conti- 
nues to  be  eaten  in  some  parts  of 
Europe,  particularly  during  Lent. 
The  Swiss  feed  many  thousands 
of  them  in  gardens  together,  and 
they  are  sold  in  platefuls  by  the 


If  we  compare  them  with 
the  fresh-water  snail,  though 
we  shall  find  a general  resem- 
blance, yet  there  are  one  or 
two  remarkable  distinctions  : 
and,  first,  the  fresh-water 
snail,  and,  as  I should  suppose, 
all  snails  that  live  in  water, 
are  peculiarly  furnished  with 
a contrivance  by  Nature,  for 
rising  to  the  surface,  or  sink- 
ing to  the  bottom.  The  man- 
ner in  which  this  is  perform- 
ed, is  by  opening  and  shutting 
the  orifice  on  the  right  side  of 
the  neck,  which  is  furnished 
with  muscles  for  that  purpose. 
The  snail  sometimes  gathers 
this  aperture  into  an  oblong 
tube,  and  stretches  or  protends 
it  above  the  surface  of  the 
water,  in  order  to  draw  in  or 
expel  the  air,  as  it  finds  occa- 
sion. This  may  not  only  be 
seen,  but  heard  also  by  the 
noise  which  the  snail  makes 
in  moving  in  the  water.  By 
dilating  this  it  rises  ; by  com- 
pressing it  the  animal  sinks  to 
the  bottom.  This  is  effected 
somewhat  in  the  manner  in 
which  little  images  of  glass 
are  made  to  rise  or  sink  in  the 


cooks  of  Vienna,  at  a very  high 
price.  These  edible  snails  were  in- 
troduced into  England,  about  the 
middle  of  the  sixteenth  century,  by 
Charles  Howard,  of  the  Arundel 
family,  and  afterwards  by  the  ec- 
centric Sir  Kenelm  Digby,  either  as 
being  a favourite  foreign  delicacy, 
or  in  order  to  cure  his  beautiful 
wife  of  a consumptive  disease. — Ed. 
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water,  by  pressing  the  air 
contained  at  the  mouth  of  the 
tubes,  so  that  it  shall  drive 
the  water  into  their  hollow 
bodies,  which,  before,  were 
filled  only  with  air,  and  thus 
make  them  heavier  than  the 
element  in  which  they  swim. 
In  this  manner  does  the  fresh- 
water-snail dive  or  swim,  by 
properly  managing  the  air 
contained  in  its  body. 

But  what  renders  these  ani- 
mals far  more  worthy  of  no- 
tice is,  that  they  are  vivipa- 
rous, and  bring  forth  their 
young  not  only  alive,  but  with 
their  shells  upon  their  backs. 
This  seems  surprising ; yet  it 
is  incontestably  true  : the 
young  come  to  some  degree  of 
perfection  in  the  womb  of  the 
parent ; there  they  receive  their 
stony  coat ; a*nd  from  thence 
are  excluded,  with  a complete 
apparatus  for  subsistence. 

“ On  the  twelfth  of  March,” 
says  Swammerdam,  “ I be- 
gan my  observations  upon 
this  snail,  and  collected  a 
great  number  of  the  kind, 
which  I put  into  a large  basin 
filled  with  rain-water,  and  fed 
for  a long  time,  with  potter's 
earth,  dissolved  in  the  water 
about  them.  On  the  thirteenth 
of  the  same  month  I opened 
one  of  these  snails,  when  I 
found  nine  living  snails  in  its 
womb  : the  largest  of  these 
were  placed  foremost,  as  the 


first  candidates  for  exclusion. 

I put  them  into  fresh-water, 
and  they  lived  till  the  eigh- 
teenth of  the  same  month, 
moving  and  swimming,  like 
snails  full  grown  : nay,  their 
manner  of  swimming  was 
much  more  beautiful.”  Thus, 
at  whatever  time  of  the  year 
these  snails  are  opened  they 
are  found  pregnant  with  eggs, 
or  with  living  snails ; or  with 
both  together. 

This  striking  difference  be- 
tween the  fresh-water  and  the 
garden-snail,  obtains  also  in 
some  of  the  sea-kind  : among 
which  there  are  some  that  are 
found  viviparous,  while  others 
lay  eggs  in  the  usual  manner. 
Of  this  kind  are  one  or  two 
of  the  Buccinums  ; within 
which  living  young  have  been 
frequently  found  upon  their 
dissection.  In  general,  how- 
ever, the  rest  of  this  nume- 
rous class  bring  forth  eggs ; 
from  whence  the  animal  bursts 
at  a proper  state  of  maturity, 
completely  equipped  with  a 
house,  which  the  moistness  of 
the  element  where  it  resides 
does  not  prevent  the  inhabit- 
ant from  enlarging.  How  the 
soft  slime  of  the  snail  hardens, 
at  the  bottom  of  the  sea,  into 
the  stony  substance  of  a shell, 
is  not  easy  to  conceive.  This 
slime  must  at  least  be  pos- 
sessed of  very  strong  petrify- 
ing powers. 
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All  animals  of  the  snail 
kind,  as  was  observed  before, 
are  hermaphrodites ; each  con- 
taining the  instruments  of 
generation  double.  But  some 
of  the  sea  kinds  copulate  in 
a different  manner  from  those 
of  the  garden.  The  one 
impregnates  the  other ; but, 
from  the  position  of  the  parts, 
is  incapable  of  being  impreg- 
nated by  the  same  in  turn. 
For  this  reason  it  is  necessary 
for  a third  to  be  admitted  as 
a partner  in  this  operation : 
so  that,  while  one  impreg- 
nates that  before  it,  another 
does  the  same  office  by  this ; 
which  is  itself  impregnated 
by  a fourth.  In  this  manner, 
Mr.  Adanson  has  seen  vast 
numbers  of  sea-snails  united 
together  in  a chain  impreg- 
nating each  other.  The  Bu- 
lin  and  the  Coret  perform  the 
offices  of  male  and  female  at 
the  same  time.  The  orifices 
in  these  are  two,  both  sepa- 
rated from  each  other:  the 
opening  by  which  the  animal 
performs  the  office  of  the 
male  being  at  the  origin  of 
the  horns  ; that  by  which  it 
is  passive,  as  the  female,  be- 
ing farther  down  upon  the 
neck.  It  may  also  be  observed, 
as  a general  rule,  that  all  ani- 
mals that  have  this  orifice,  or 
verge,  as  some  call  it,  on  the 
right  side,  have  their  shells 
turned  from  the  right  to  the 


left ; on  the  contrary,  those 
which  have  it  on  the  left  side, 
have  their  shells  turned  from 
left  to  right,  in  a contrary  di- 
rection to  the  former. 

But  this  is  not  the  only 
difference  between  land  and 
sea  snails.  Many  of  the  lat- 
ter entirely  want  horns  ; and 
none  of  them  have  above  two. 
Indeed,  if  the  horns  of  snails 
be  furnished  with  eyes,  and 
if,  as  some  are  willing  to 
think,  the  length  of  the  horn, 
like  the  tube  of  a telescope, 
assists  vision,  these  animals 
that  chiefly  reside  in  the 
gloomy  bottom  of  the  deep, 
can  have  no  great  occasion 
for  them.  Eyes  would  be  un- 
necessary to  creatures  whose 
food  is  usually  concealed  in 
the  darkest  places ; and  who, 
possessed  of  very  little  mo- 
tion, are  obliged  to  grope  for 
what  they  subsist  on.  To 
such,  I say,  eyes  would  rather 
be  an  obstruction  than  an  ad- 
vantage ; and,  perhaps,  even 
those  th’at  live  upon  land  are 
without  them. 

Those  that  have  seen  the 
shells  of  sea-snails,  need  not 
be  told  that  the  animal  which 
produces  them  is  larger  than 
those  of  the  same  denomina- 
tion upon  land.  The  sea  seems 
to  have  the  property  of  en- 
larging the  magnitude  of  all 
its  inhabitants ; and  the  same 
proportion  that  a trout  bears 
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to  a shark,  is  often  seen  to 
obtain  between  a shell  bred 
upon  the  land,  and  one  bred 
in  the  ocean.  Its  convolu- 
tions are  more  numerous.  The 
garden-snail  has  but  five  turns 
at  the  most;  in  the  sea-snail 
the  convolutions  are  some- 
times seen  amounting  to  ten. 

There  is  a difference  also 
in  the  position  of  the  mouth 
in  the  garden  and  the  water 
snail.  In  the  former,  the 
mouth  is  placed  crosswise,  as 
in  quadrupeds ; furnished  with 
jaw-bones,  lips,  and  teeth.  In 
most  of  the  sea-snails,  the 
mouth  is  placed  longitudinal- 
ly in  the  head ; and  in  some 
obliquely,  or  on  one  side. 
Others,  of  the  Trochus  kind, 
have  no  mouth  whatsoever; 
but  are  furnished  with  a trunk, 
very  long  in  some  kinds,  and 
shorter  in  others. 

Snails  of  the  Trochus  kind, 
furnished  thus  with  an  in- 
strument of  offence,  deserve 
our  particular  attention.  The 
trunk  of  the  Trochus  is  fleshy, 
muscular,  supple,  and  hollow. 
Its  extremity  is  bordered  with 
a cartilage,  and  toothed  like 
a.  saw.  The  snails  that  are 
provided  with  this  may  be 
considered  as  the  predacious 
tribe  among  their  fellows  of 
the  bottom.  They  are  among 
snails  what  the  tiger,  the 
eagle,  or  the  shark  is  among 
beasts,  birds,  or  fishes.  The 


whole  race  of  shelled  animals 
avoid  their  approach ; for  their 
habitations,  however  power- 
fully and  strongly  built, 
though  never  so  well  fortified, 
yield  to  the  superior  force  of 
these  invaders.  Though  pro- 
vided with  a thick  clumsy 
shell  themselves,  yet  they 
move  with  greater  swiftness 
at  the  bottom  than  most  other 
shell-fish,  and  seize  their  prey 
with  greater  facility.  No  shell 
so  large  but  they  will  boldly 
venture  to  attack ; and  with 
their  piercing  auger-like  trunk, 
will  quickly  bore  it  through. 
No  efforts  the  other  animal 
makes  can  avail  : it  expands 
itself,  and  rises  to  the  sur- 
face ; but  the  enemy  rises  with 
it:  it  again  sinks  to  the  bot- 
tom, but  still  its  destroyer 
closely  adheres.  In  this  man- 
ner the  carnivorous  shell-fish, 
as  some  naturalists  call  it, 
sticks  for  several  days,  nay, 
weeks,  to  its  prey,  until,  with 
its  trunk,  it  has  sucked  out 
all  the  substance,  or  until  it 
drops  off,  when  the  other  be- 
gins to  putrefy. 

Thus  it  would  seem,  through- 
out nature,  that  no  animal  is 
so  well  defended  but  that 
others  are  found  capable  of 
breaking  in  upon  its  intrench- 
ments.  The  garden-snail  seems 
tolerably  well  guarded ; but 
the  wall  of  its  shell  is  paper 
itself,  in  comparison  with  that 
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which  fortifies  some  of  the 
sea-snail  kind.  Beside  this 
thick  shell,  many  of  them 
are  also  furnished  with  a lid, 
which  .^covers  the  mouth  of 
the  shell,  and  which  opens 
and  shuts  at  the  animal’s 
pleasure.  When  the  creature 
hunts  for  food,  it  opens  its 
box,  gropes  or  swims  about  j 
and,  when  satisfied,  drops  its 
lid  and  sinks  to  the  bottom : 
there  it  might  be  supposed  to 
remain  in  perfect  security ; 
but  the  trochus  soon  finds  the 
way  to  break  into  the  thick- 
est part  of  its  enclosure,  and 
quickly  destroys  it  with  the 
most  fatal  industry. 

The  being  liable  to  the  at- 
tacks of  the  trochus  seems  to 
be  a calamity  to  which  most 
of  this  tribe  are  subject. 
Scarce  a shell  is  met  with 
entire  and  sound  to  the  end 
of  its  convolutions;  but  par- 
ticularly the  thinnest  shells 
are  the  most  subject  to  be 
thus  invaded.  As  their  shells 
are  easily  pierced,  the  preda- 
tory shell-fish,  or  the  sea- 
worm,  chiefly  seek  them  for 
subsistence  ; and  of  those  thin 
paper-like  shells,  not  one  in 
a hundred  is  found  that  has 
not  suffered  some  disaster. 
As  they  are  lighter  than  other 
shell-fish,  they  swim  with 
greater  ease ; and  this  is  the 
chief  method  of  avoiding  their 
heavier  thick-shelled  pursuers. 


The  food  of  all  snails  properly 
lies  at  the  bottom  ; when, 
therefore,  the  nautilus,  or 
other  thin-shelled  fish,  are 
seen  busily  swimming  at  the 
surface,  it  may  be  that,  in- 
stead of  sporting  or  sunning 
themselves,  as  some  are  apt 
to  suppose,  they  are  actually 
labouring  to  escape  their  most 
deadly  pursuers. 

Of  all  sea-snails,  that  which 
is  most  frequently  seen  swim- 
ming upon  the  surface,  and 
whose  shell  is  the  thinnest, 
and  most  easily  pierced,  is 
the  nautilus.  Whether,  upon 
these  occasions,  it  is  employ- 
ed in  escaping  its  numerous 
enemies  at  the  bottom,  or 
seeking  for  food  at  the  sur- 
face, I will  not  venture  to 
decide.  It  seems  most  pro- 
bable, that  the  former  is  the 
cause  of  its  frequently  ap- 
pearing ; for,  upon  opening 
the  stomach,  it  is  found  to 
contain  chiefly  that  food 
which  it  finds  at  the  bottom. 
This  animal’s  industry,  there- 
fore, may  be  owing  to  its 
fears : and  all  those  arts  of 
sailing  which  it  has  taught 
mankind,  may  have  been  ori- 
ginally the  product  of  neces- 
sity. But  the  nautilus  is  too 
famous  not  to  demand  a more 
ample  description.  Although 
there  be  several  species  of  the 
nautilus,  yet  they  all  may  be 
divided  into  two : the  one 
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with  a white  shell,  as  thin  as 
paper,  which  it  often  is  seen 
| to  quit,  and  again  to  resume ; 
the  other  with  a thicker  shell, 
sometimes  of  a beautiful  mo- 
ll ther-of-pearl  colour,  and  that 
quits  its  shell  but  rarely. 
This  shell,  outwardly,  resem- 
bles that  of  a large  snail,  but 
is  generally  six  or  eight  inches 
across;  within  it  is  divided 
into  forty  partitions,  that  com- 
municate with  each  other 
by  doors,  if  I may  so  call 
them,  through  which  one 
could  not  thrust  a goose- 
quill  ; almost  the  whole  in- 
ternal part  of  the  shell  is 
filled  by  the  animal ; the  body 
of  which,  like  its  habitation, 
is  divided  into  as  many  parts 
as  there  are  chambers  in  its 
shell : all  the  parts  of  its 
body  communicate  with  each 
other,  through  the  doors  or 
openings,  by  a long  blood- 
vessel, which  runs  from  the 
head  to  the  tail  : thus  the 
body  of  the  animal,  if  taken 
out  of  the  shell,  may  be  lik- 
ened to  a number  of  soft  bits 
of  flesh,  of  which  there  are 
forty,  threaded  upon  a string. 
From  this  extraordinary  con- 
formation, one  would  not  be 
apt  to  suppose  that  the  nauti- 
lus sometimes  quitted  its  shell, 
and  returned  to  it  again ; yet 
nothing,  though  seemingly 
more  impossible,  is  more  cer- 
tain. The  manner  by  which 


it  contrives  to  disengage  every 
part  of  its  body  from  so  intri- 
cate an  habitation,  by  which 
it  makes  a substance,  to  ap- 
pearance as  thick  as  one’s 
wrist,  pass  through  forty 
doors,  each  of  which  would 
scarcely  admit  a goose-quill, 
is  not  yet  discovered : but  the 
fact  is  certain ; for  the  ani- 
mal is  often  found  without  its 
shell ; and  the  shell  more  fre- 
quently destitute  of  the  ani- 
mal. It  is  most  probable,  that 
it  has  a power  of  making  the 
substance  of  one  section  of 
its  body  remove  up  into  that 
which  is  next;  and  thus,  by 
multiplied  removals,  it  gets 
free.* 

But  this,  though  to  us  very 
strange,  is  not  the  peculiarity 
for  which  the  nautilus  has 
been  the  most  distinguished. 
Its  “ spreading  the  thin  oar,” 
and  “ catching  the  flying 
gale,”  to  use  the  poet’s  de- 
scription of  it,  has  chiefly 
ex:cited  human  curiosity.  — 
These  animals,  particularly 
those  of  the  white  light  kind, 
are  chiefly  found  in  the  Me- 

* In  this  description  our  author 
has  confounded  two  shells  of  very 
different  characters — the  argonau- 
ta  and  the  nautilus : to  the  former 
of  which  the  epithet  * paper’  has 
been  applied,  from  its  thin  ami 
brittle  covering.  The  Keeled  argo- 
naut, a rare  variety,  inhabits  Am- 
boyna  ; the  Great  Chambered  nau- 
tilus, of  considerable  size  and  cu- 
rious structure,  is  a native  of  the 
Indian  sea9.— Ed. 
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diterranean ; and  scarcely  any 
who  have  sailed  on  that  sea, 
hut  must  often  have  seen 
them.  When  the  sea  is  calm, 
they  are  observed  floating  on 
the  surface;  some  spreading 
their  little  sails;  some  rowing 
with  their  feet,  as  if  for  life 
and  death  ; and  others  still 
floating  upon  their  mouths, 
like  a ship  with  the  keel  up- 
ward. If  taken  while  thus 
employed,  and  examined,  the 
extraordinary  mechanism  of 
their  limbs  for  sailing  will 
appear  more  manifest.  The 
nautilus  is  furnished  with  eight 
feet,  which  issue  near  the 
mouth,  and  may  as  properly 
be  called  barbs  : these  are 
connected  to  each  other  by  a 
thin  skin,  like  that  between 
the  toes  of  a duck,  but  much 
thinner  and  more  transparent- 
Of  these  eight  feet  thus  con- 
nected, six  are  short,  and 
these  are  held  up  as  sails  to 
catch  the  wind  in  sailing ; the 
tvvo  others  are  longer,  and 
are  kept  in  the  water,  serv- 
ing like  paddles  to  steer  their 
course  by.  When  the  wea- 
ther is  quite  calm,  and  the 
animal  is  pursued  from  below, 
it  is  then  seen  expanding  only 
a part  of  its  sail,  and  rowing 
with  the  rest : whenever  it  is 
interrupted,  or  fears  danger 
from  above,  it  instantly  furls 
the  sail,  catches  in  all  its  oars, 
turns  its  shell  mouth  down- 


ward, and  instantly  sinks  to 
the  bottom.  Sometimes  also 
it  is  seen  pumping  the  water 
from  its  leaking  hulk ; and, 
when  unfit  for  sailing,  deserts 
its  shell  entirely.  The  for- 
saken hulk  is  seen  floating 
along,  till  it  dashes,  by  a kind 
of  shipwreck,  upon  the  rocks 
or  the  shore. 

From  the  above  description, 
I think  we  may  consider  this 
animal  rather  as  attempting 
to  save  itself  from  the  attacks 
of  its  destroyers,  than  as  row- 
ing in  pursuit  of  food.  Cer- 
tain it  is,  that  no  creature  of 
the  deep  has  more  nume- 
rous or  more  powerful  ene- 
mies. Its  shell  is  scarcely 
ever  found  in  perfect  preser- 
vation ; but  is  generally  seen 
to  bear  some  marks  of  hostile 
invasion.  Its  little  arts,  there- 
fore, upon  the  surface  of  the 
water,  may  have  been  given  it 
for  protection  ; and  it  may  be 
thus  endued  with  comparative 
swiftness,  to  avoid  the  crab, 
the  sea-scorpion,  the  trochus, 
and  all  the  slower  predacious 
reptiles  that  lurk  for  it  at  the 
bottom  of  the  water. 

From  this  general  view  of 
snails,  they  appear  to  be  a 
much  more  active  animated 
tribe,  than  from  their  figure 
one  would  at  first  conceive. 
They  seem,  to  an  inattentive 
spectator,  as  mere  inert  mas- 
ses of  soft  flesh,  rather  loaded 
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than  covered  with  a shell, 
scarcely  capable  of  motion, 
and  insensible  to  all  the  ob- 
jects around  them.  When 
viewed  more  closely,  they  are 
found  to  be  furnished  with 
the  organs  of  life  and  sensa- 
tion in  tolerable  perfection  : 
they  are  defended  with  ar- 
mour that  is  at  once  both 
light  and  strong;  they  are  as 
active  as  their  necessities  re- 
quire; and  are  possessed  of 


appetites  more  poignant  than 
those  of  animals  that  seem 
much  more  perfectly  formed. 
In  short,  they  are  a fruitful 
industrious  tribe  ; furnished, 
like  all  other  animals,  with 
the  powers  of  escape  and  in- 
vasion : they  have  their  pur- 
suits and  their  enmities  ; and, 
of  all  creatures  of  the  deep, 
they  have  most  to  fear  from 
each  other. 


CHAP.  VI. 

OF  BIVALVED  SHELL-FISH,  OR  SHELLS  OF  THE  OYSTER 
KIND. 


It  may  seem  whimsical  to 
make  a distinction  between 
the  animal  perfections  of  tur- 
binated and  bivalved  shell- 
fish ; or  to  grant  a degree  of 
superiority  to  the  snail  above 
the  oyster.  Yet  this  distinc- 
tion strongly  and  apparently 
obtains  in  nature ; and  we 
shall  find  the  bivalved  tribe 
of  animals  in  every  respect 
inferior  to  those  we  have  been 
describing  ; inferior  in  all 
their  sensations;  inferior  in 
their  powers  of  motion  ; but 
particularly  inferior  in  their 


system  of  animal  generation. 
The  snail  tribe,  as  we  saw, 
are  hermaphrodite,  but  re- 
quire the  assistance  of  each 
other  for  fecundation ; all  the 
bivalve  tribe  are  hermaphro- 
dite in  like  manner,  but  they 
require  no  assistance  from 
each  other  towards  impregna- 
tion ; and  a single  mussel  or 
oyster,  if  there  were  no  other 
in  the  worl-d,  would  quickly 
replenish  t’he  ocean.  As  the 
land-snail,  from  its  beit  g best 
known,  took  the  lead  in  the 
former  class,  so  the  fresh- 
V 2 
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water  mussel,  for  the  same 
reason,  may  take  the  lead  in 
this.  The  life  and  manners 
of  such  as  belong  to  the  sea 
will  be  best  displayed  in  the 
comparison. 

The  mussel,  as  is  well 
known,  whether  belonging  to 
fresh  or  salt  water,  consists 
of  two  equal  shells,  joined  at 
the  back  by  a strong  muscu- 
lar ligament,  that  answers  all 
the  purposes  of  a hinge.  By 
the  elastic  contraction  of 
these,  the  animal  can  open 
its  shell  at  pleasure,  about  a 
quarter  of  an  inch  from  each 
other.  The  fish  is  fixed  to 
either  shell  by  four  tendons, 
by  means  of  which  it  shuts 
them  close,  and  keeps  its  body 
firm  from  being  crushed  by 
any  shock  against  the  walls  of 
its  own  habitation.  It  is  fur- 
nished, like  all  other  animals 
of  this  kind,  with  vital  organs, 
though  these  are  situated  in 
a very  extraordinary  manner. 
It  has  a mouth  furnished  with 
two  fleshy  lips ; its  intestine 
begins  at  the  bottom  of  the 
mouth,  passes  through  the 
brain,  and  makes  a number 
of  circumvolutions  through 
the  liver;  on  leaving  this  or- 
gan, it  goes  on  straight  into 
the  heart,  which  it  penetrates, 
and  ends  in  the  anus ; near 
which  the  lungs  are  placed, 
and  through  which  it  breathes, 
like  those  of  the  snail  kind; 


and  in  this  manner  its  lan- 
guid circulation  is  carried 
on.* 

But  the  organs  of  genera- 
tion are  what  most  deserve  to 
excite  our  curiosity.  These 
consist  in  each  mussel  of  two 
ovaries,  which  are  the  female 
part  of  its  furniture,  and  of 
two  seminal  vessels,  resem- 
bling what  are  found  in  the 
male.  Each  ovary  and  each 
seminal  vessel,  has  its  own 
proper  canal : by  the  ovary- 
canal  the  eggs  descend  to  the 
anus ; and  there  also  the  se- 
minal canals  send  their  fluids 
to  impregnate  them.  By  this 
contrivance,  one  single  ani- 
mal suffices  for  the  double 
purposes  of  generation ; and 
the  eggs  are  excluded  and  im- 
pregnated by  itself  alone. 

As  the  mussel  is  thus  fur- 
nished with  a kind  of  self- 
creating  power,  there  are  few 
places  where  it  breeds  that  it 
is  not  found  in  great  abun- 
dance. The  ovaries  usually 
empty  themselves  of  their  eggs 
in  spring,  and  they  are  re- 
plenished in  auiumn.  For  this 
reason  they  are  found  empty 
in  summer,  and  full  in  win- 
ter. They  produce  in  great 
numbers,  as  all  bivalved  shell- 
fish are  found  to  do.  The 
fecundity  of  the  snail  kind  is 


* M.  Mery.  * Anatomie  des  Moults 
d’Etanp.’— Author. 


BIVALVED  6HELL-FISH. 


181 


trifling  in  comparison  to  the 
fertility  of  these.  Indeed,  it 
may  be  asserted  as  a general 
rule  in  nature,  that  the  more 
helpless  and  contemptible  the 
animal,  the  more  prolific  it  is 
always  found.  Thus  all  crea- 
tures that  are  incapable  of 
resisting  their  destroyers,  have 
nothing  but  their  quick  mul- 
tiplication for  the  continua- 
tion of  their  existence. 

The  multitude  of  these  ani- 
mals in  some  places  is  very 
great ; but,  from  their  de- 
fenceless state,  the  number  of 
their  destroyers  are  in  equal 
proportion.  The  crab,  the 
cray-fish,  and  many  other 
animals,  are  seen  to  devour 
them  ; but  the  trochus  is 
their  most  formidable  enemy. 
When  their  shells  are  found 
deserted,  if  we  then  observe 
closely,  it  is  most  probable 
we  shall  find  that  the  trochus 
has  been  at  work  in  piercing 
them.  There  is  scarcely  one 
of  them  without  a hole  in  it ; 
and  this  probably  was  the 
avenue  by  which  the  enemy 
entered  to  destroy  the  inhabi- 
tant. 

But  notwithstanding  the 
numbers  of  this  creature’s  a- 
nimated  enemies,  it  seems  still 
more  fearful  of  the  agitations 
of  the  element  in  which  it  re- 
sides ; for  if  dashed  against 
rocks,  or  thrown  far  on  the 
beach,  it  is  destroyed  without 


a power  of  redress.  In  order 
to  guard  against  these,  which 
are  to  this  animal  the  com- 
monest and  the  most  fatal 
accidents,  although  it  has  a 
power  of  slow  motion,  which 
I shall  presently  describe,  yet 
it  endeavours  to  become  sta- 
tionary, and  to  attach  itself  to 
any  fixed  object  it  happens  to 
be  near.  For  this  purpose,  it 
is  furnished  with  a very  sin- 
gular capacity  of  binding  it- 
self by  a number  of  threads  to 
whatever  object  it  approaches ; 
and  these  Reaumur  supposed 
it  spun  artificially,  as  spiders 
their  webs,  which  they  fasten 
against  a wall.  Of  this,  how- 
ever, later  philosophers  have 
found  very  great  reason  to 
doubt.  It  is  therefore  sup- 
posed thatthese  threads,  which 
are  usually  called  the  beard 
of  the  mussel,  are  the  natural 
growth  of  the  animal’s  body, 
and  by  no  means  produced  at 
pleasure.  Indeed  the  extreme 
length  of  this  beard  in  some, 
which  far  exceeds  the  length 
of  the  body,  seems  impossible 
to  be  manufactured  by  the 
thrusting  out  and  drawing  in  of 
the  tongue,  with  the  glutinous 
matter  of  which  the  French 
philosopher  supposed  those 
threads  were  formed.  It  is 
even  found  to  increase  with 
the  growth  of  the  animal ; 
and  as  the  mussel  becomes 
I larger  and  older,  the  beard 
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becomes  longer,  and  its  fila- 
ments more  strong.*  Be  this 
as  it  will,  nothing  is  more 
certain  than  that  the  mussel 
is  found  attached  by  these 
threads  to  every  fixed  object ; 
sometimes,  indeed,  for  want 
of  such  an  object,  these  ani- 
mals are  found  united  to  each 
other ; and  though  thrown  in- 
to a lake  separately,  they  are 
taken  out  in  bunches  of  many 
together. 

To  have  some  fixed  resting 
place  where  the  mussel  can 
continue,  and  take  its  acci- 
dental food,  seems  the  state 
that  this  animal  chiefly  desires. 
Its  instruments  of  motion,  by 
which  it  contrives  to  reach 
the  object  it  wants  to  bind  it- 
self to,  is  that  muscular  sub- 
stance resembling  a t’ongue, 
which  is  found  long  in  pro- 
portion to  the  size  of  the  mus- 
sel. In  some  it  is  two  inches 
long,  in  others  not  a third 
part  of  these  dimensions.  This 
the  animal  has  a power  of 
thrusting  out  of  its  shell ; and 
with  this  it  is  capable  of  mak- 
ing a slight  furrow  in  the  sand 
at  the  bottom.  By  means  of 
this  furrow  it  can  erect  itself 
upon  the  edge  of  its  shell ; 
and  thus  continuing  to  make 
the  furrow  in  proportion  as  it 


* Merrier  du  Paty,  * Sur  les 
Bonchois  a Monies  tom.  ii.  de  PA- 
cadamie  de  la.Rochelle. — Author. 


goes  forward,  it  reaches  out 
its  tongue,  that  answers  the 
purpose  of  an  arm,  and  thus 
carries  its  shell  edge-ways,  as 
in  a groove,  until  it  reaches 
the  point  intended.  There, 
where  it  determines  to  take 
up  its  residence,  it  fixes  the 
ends  of  its  beard,  which  are 
glutinous,  to  the  rock  or  the 
object,  whatever  it  be  ; and 
thus,  like  a ship  at  anchor, 
braves  all  the  agitations  of 
the  water.  Sometimes  the 
animal  is  attached  by  a large 
number  of  threads  ; sometimes 
but  by  three  or  four,  that  seem 
scarce  able  to  retain  it.  When 
the  mussel  is  fixed  in  this 
manner,  it  lives  upon  the  little 
earthy  particles  that  the  water 
transports  to  its  shells,  and 
perhaps  the  flesh  of  the  most 
diminutive  animals.  How- 
ever, it  does  not  fail  to  grow 
considerably  ; and  some  of  this 
kind  have  been  found  a foot 
long.  I have  seen  the  beards 
a foot  and  a half ; and  of  this 
substance  the  natives  of  Pa- 
lermo sometimes  make  gloves 
and  stockings.* 

These  shell-fish  are  found 
in  lakes,  rivers,  and  in  the 


* The  Palermitans  weave  not 
only  gloves  and  stockings,  but 
sometimes  even  robes  ol' state  for 
their  monarchs  from  the  long 
buss  us  or  beard  of  the  Pinna  or 
Wing-shell,  one  species  of  which 
grows  often  to  the  length  of  two 
feet  and  a half  and. the  breadth  of 
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sea.  Those  of  the  lake  often 
grow  to  a very  large  size  ; but 
they  seem  a solitary  animal, 
and  are  found  generally  sepa- 
rated from  each  other.  Those 
of  rivers  are  not  so  large,  but 
yet  in  greater  abundance; 
but  the  sea-mussel  of  all  others 
is  perhaps  the  most  plenty. 
These  are  often  bred  artifi- 
cially in  salt-water  marshes 
that  are  overflowed  by  the 
tide ; the  fishermen  throwing 
them  in  at  the  proper  seasons ; 
and  there  being  undisturbed 
by  the  agitations  of  the  sea, 
and  not  preyed  upon  by  their 
powerful  enemies  at  the  bot- 
tom, they  cast  their  eggs, 
which  soon  become  perfect 
animals,  and  these  are  gene- 
rally found  in  clusters  of  se- 
veral dozen  together.  It  re- 
quires a year  for  the  peopling 
of  a mussel  bed;  so  that,  if 
the  number  consists  of  forty 
thousand,  a tenth  part  may 
annually  be  left  for  the  peo- 
pling the  bed  anew.  Mussels 
are  taken  from  their  beds 
from  the  month  of  July  to 
October  ; and  they  are  sold  at 
a very  moderate  price.* * 


nine  inches.  This  Giant  breed  of 
mussels  is  frequently  found  a foot 
long;  in  our  British  seas,  and  still 
larger  about  the  Hebrides. — Ed. 

* This  fish  is  sometimes  of  a 
poisonous  nature  when  eaten, 
though  fresh  and  alive,  and  not 
chargeable,  by  the  most  delicate 
chemical  tests,  with  any  foul  im- 


From  this  animal  the  oyster 
differs  very  little,  'except  in 
the  thickness  of  its  shell,  and 
its  greater  imbecility.  The 
oyster,  like  the  mussel,  is 
formed  with  organs  of  life  and 
respiration,  with  intestines 
which  are  very  voluminous,  a 
liver,  lungs,  and  heart.  Like 
the  mussel,  it  is  self-impreg- 
nated; and  the  shell,  which 
the  animal  soon  acquires, 
serves  it  for  its  future  habita- 
tion. Like  the  mussel,  it  opens 


pregnation.  They  are  known  to 
produce  an  itchy  eruption  and 
swelling  over  the  whole  body,  at- 
tended with  great  anxiety  and  con- 
siderable fever  ; and  several  cases 
are  on  record  in  which  their  use 
proved  fatal.  In  the  month  of  June, 
1827,  a great  number  of  poor  peo- 
ple at  Leith  were  poisoned  by  eat- 
ing these  shell-fish,  which  they 
procured  from  the  docks.  “ The 
town,”  says  Dr.  Combe,  “ was  in 
a ferment,  and  the  magistrates, 
with  great  propriety,  issued  a 
warning  against  the  use  of  the 
mussels.  Many  deaths  were  re- 
ported, and  hundreds  of  individu- 
als were  state.d  to  be  suffering  un- 
der it.  Luckily,  matters  were  not 
so  deplorable  ; but  we  ascertained 
that,  in  addition  to  the  man  men- 
tioned before,  the  companion  of 
our  patient,  an  elderly  woman, 
had  died.  In  all,  about  thirty 
cases  occurred,  with  great  unifor- 
mity of  symptoms,  but  varying 
very  much  in  severity  : but  none 
so  far  as  I know,  have  left  any 
permanent  bad  effects.”  Upon 
the  whole,  the  effects  seem  to  be 
best  explained  by  attributing  them 
to  a peculiar  poison  generated  in 
the  fish,  under  unknown  circum- 
stances ; an  opinion  adopted  by 
those  medical  men  who  have  at- 
tended most  to  the  subject.- — Ed. 
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its  shell  to  receive  the  influx 
of  water  ; and,  like  that  ani- 
mal, is  strongly  attached  to 
its  shells  both  above  and  be- 
low. 

But  it  differs  in  many  par- 
ticulars. In  the  first  place,  its 
shells  are  not  equal,  the  one 
being  cupped,  the  other  flat : 
upon  the  cupped  shell  it  is 
always  seen  to  rest  ; for  if  it 
lay  upon  the  flat  side  it  would 
then  lose  all  its  water.  It  dif- 
fers also  in  the  thickness  of 
its  shells,  which  are  so  strong- 
ly lined  and  defended,  that  no 
animal  will  attempt  to  pierce 
them.  But  though  the  oyster 
be  secured  from  the  attacks 
of  the  small  reptiles  at  the 
bottom,  yet  it  often  serves  as 
an  object  to  which  they  are 
attached.  Pipe-worms,  and 
other  little  animals,  fix  their 
habitation  to  the  oyster’s  sides, 
and  in  this  manner  continue 
to  live  in  security.  Among 
the  number  of  these  is  a little 
red  worm,  that  is  often  found 
upon  the  shell ; which  some, 
from  never  seeing  oysters  co- 
pulate, erroneously  supposed 
to  be  the  male  by  which  their 
spawn  was  impregnated. 

The  oyster  differs  also  from 
the  mussel,  in  being  utterly 
unable  to  change  its  situation. 
The  mussel,  as  we  have  ob- 
served, is  capable  of  erecting 
itself  on  an  edge,  and  going 
forward  with  a slow  laborious 


motion.  The  oyster  is  wholly 
passive,  and  endeavours  by  all 
its  powers  to  rest  fixed  to  one 
spot  at  the  bottom.  It  is  en- 
tirely without  that  tongue 
which  we  saw  answering  the 
purposes  of  an  arm  in  the  other 
animal  ; but  nevertheless  is 
often  attached  very  firmly  to 
any  object  it  happens  to  ap- 
proach. Rocks,  stones,  pieces 
of  timber,  or  sea-weeds,  all 
seem  proper  to  give  it  a fix- 
ture, and  to  secure  it  against 
the  agitation  of  the  waves. 
Nothing  is  so  common  in  the 
rivers  of  the  tropical  climates 
as  to  see  oysters  growing  even 
amidst  the  branches  of  the 
forest.  Many  trees  which  grow 
along  the  banks  of  the  stream 
often  bend  their  branches  into 
the  water,  and  particularly  the 
mangrove,  which  chiefly  de- 
lights in  a moist  situation. 
To  these  the  oysters  hang  in 
clusters,  like  apples  upon  the 
most  fertile  tree  ; and  in  pro- 
portion as  the  weight  of  the 
fish  sinks  the  plant  into  the 
water,  where  it  still  continues 
growing,  the  number  of  oys- 
ters increase,  and  hang  upon 
the  branches.  Thus  there 
is  nothing  that  these  shell- 
fish will  not  stick  to;  they 
are  often  even  found  to  stick 
to  each  other.  This  is  ef- 
fected by  means  of  a glue 
proper  to  themselves,  which, 
I when  it  cements,  the  joining 
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is  as  hard  as  the  shell,  and 
is  as  difficultly  broken.  The 
joining  substance,  however,  is 
not  always  of  glue  ; but  the 
animal  grows  to  the  rocks, 
somewhat  like  the  mussel, 
by  threads  ; although  these  are 
only  seen  to  take  root  in  the 
shell,  and  not,  as  in  the  mus- 
sel, to  spring  from  the  body 
of  the  fish  itself.* 

Oysters  usually  cast  their 
spawn  in  May,  which  at  first 
appear  like  drops  of  candle- 
grease,  and  stick  to  any  hard 
substance  they  fall  upon. — 
These  are  covered  with  a shell 
in  two  or  three  days  ; and  in 
three  years  the  animal  is  large 
enough  to  be  brought  to  mar- 
ket. 

As  they  invariably  remain 
in  the  places  where  they 
are  laid,  and  as  they  grow 
without  any  other  seeming 
food  than  the  afflux  of  sea- 
water, it  is  the  custom  at 
Colchester,  and  other  parts  of 
the  kingdom,  where  the  tide 
settles  in  marshes  on  land,  to 
pick  up  great  quantities  of 


* It  is  now  allowed  that  oysters 
and  scallops  have  a slight  degree 
of  locomotive  power,  as,  when  left 
by  the  tide,  they  open  their  shells 
to  the  full  extent  of  the  hinge,  shut 
them  suddenly  with  a jerk,  and  so 
rising  a little  from  the  ground,  are 
carried  some  inconsiderable  dis- 
tance. The  scallop,  as  our  author 
presently  observes,  can  likewise, 
in  a calm  sea,  float  itself  on  the 
surface  of  the  water.— Ed. 


small  oysters  along  the  shore, 
which,  when  first  gathered, 
seldom  exceed  the  size  of  a 
sixpence.  These  are  deposited 
in  beds  where  the  tide  comes 
in,  and  in  two  or  three  years 
grow  to  a tolerable  size.—- 
They  are  said  to  be  better 
tasted  from  being  thus  shel- 
tered from  the  agitations  of 
the  deep  ; and  a mixture  of 
fresh  water  entering  into  these 
repositories,  is  said  to  im- 
prove their  flavour,  and  to 
increase  their  growth  and  fat- 
ness.* 

The  oysters,  however,  which 
are  prepared  in  this  manner, 
are  by  no  means  so  large  as 
those  found  sticking  to  rocks 
at  the  bottom  of  the  sea, 
usually  called  rock-oysters . 


* Oysters  abound  on  various 
parts  of  the  British  coast,  and  are 
consumed,  under  one  form  or  ano- 
ther, in  such  numbers,  as  to  have 
become  a valuable  article  of  com- 
merce. The  quantity  taken  in  a 
season  is  supposed  to  be  above 
twenty  thousand  bushels,  which 
are  chiefly  disposed  of  in  London  ; 
but  they  are  also  sent  to  Ham- 
burgh, Bremen,  Holland,  France, 
and  Flanders.  So  important,  in- 
deed, are  the  oyster-fisheries  of 
Britain,  that  they  have  long  been 
an  object  of  attention  to  the  legis- 
lature, and  are  regulated  by  a 
Court  of  Admiralty.  Artificial  beds, 
as  Pliny  informs  us,  were  invented 
by  one  Sergius  Arata,  and  first  es- 
tablished on  the  Lucrine  Lake, 
A.  u.  6G0  , and,  from  some  circum- 
stances snentioned  by  the  old  na- 
turalist, we  may  infer  that  the  said 
Sergius  was  no  loser  by  the  specu- 
lation.— Ed. 
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These  are  sometimes  found  as 
broad  as  a plate,  and  are  ad- 
mired by  some  as  excellent 
food.  But  what  is  the  size  of 
these  compared  to  the  oysters 
of  the  East  Indies,  some  of 
whose  shells  I have  seen  two 
feet  over ! The  oysters  found 
along  the  coast  of  Coroman- 
del are  capable  of  furnishing 
a plentiful  meal  to  eight  or 
ten  men;  but  it  seems  uni- 
versally agreed,  that  they  are 
no  way  comparable  to  ours 
for  delicacy  of  flavour.* 

Thus  the  mussel  and  the 
oyster  appear  to  have  but  few 
distinctions,  except  in  their 
shape  and  the  power  of  mo- 
tion in  the  former.  Other 
bivalved  shell-fish,  such  as  the 
cockle,  the  scallop,  and  the 
razor-shell,  have  differences 
equally  minute.  The  power 
of  changing  place,  which  some 
of  them  effect  in  a manner 
quite  peculiar  to  themselves* 
makes  their  greatest  diffe- 
rence. The  scallop  is  parti- 
cularly remarkable  for  its 
method  of  moving  forward 
upon  land,  or  swimming  up- 
on the  surface  of  the  water* 
When  this  animal  finds  itself 
deserted  by  the  tide,  it  makes 


* The  Great  Chama , a native  of 
the  Indian  deep,  is  here  probably 
alluded  to.  It  has  the  largest  shell 
at  present  known,  and  is  said  by 
Captain  Cook  to  contain,  at  times, 
feM  twenty  pounds  of  wholesome 
and  agreeable  meat. — Ed. 


very  remarkable  efforts  to  re- 
gain the  water,  moving  to- 
wards the  sea  in  a most  sin- 
gular manner.  It  first  gapes 
with  its  shell  as  widely  as  it 
can,  the  edges  being  often  an 
inch  asunder ; then  it  shuts 
them  with  a jerk,  and  by  this 
the  whole  animal  rises  five  or 
six  inches  from  the  ground. 
It  thus  tumbles  any  how  for- 
ward, and  then  renews  the 
operation  until  it  has  attained 
its  journey’s  end.  When  in 
the  water,  it  is  capable  of 
supporting  itself  upon  the  sur- 
face ; and  there  opening  and 
shutting  its  shells,  it  tumbles 
over  and  over,  and  makes  its 
way  with  some  celerity. 

The  Pivot,  or  Razor-shell, 
has  a very  different  kind  of 
motion.  As  the  former  moves 
laboriously  and  slowly  for- 
ward, so  the  razor-shell  has 
only  a power  of  sinking  point 
downward.  The  shells  of  this 
animal  resemble  nothing  so 
much  as  the  haft  of  a razor; 
and  by  this  form  it  is  better 
enabled  to  dive  into  the  soft 
sand  at  the  bottom.  All  the 
motions  of  this  little  animal 
are  confined  to  sinking  or  ris- 
ing a foot  downwards  or  up- 
wards in  the  sand,  for  it  never 
leaves  the  spot  where  it  first 
was  planted.  From  time  to 
time  it  is  seen  to  rise  about 
half  way  out  of  its  hole  ; but 
if  any  way  disturbed,  it  sinks 
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perpendicularly  down  again. 
Just  over  the  place  where  the 
razor  buries  itself,  there  is  a 
small  hole  like  a chimney, 
through  which  the  animal 
breathes,  or  imbibes  the  sea- 
water. Upon  the  desertion 
of  the  tide,  these  holes  are 
easily  distinguished  by  the 
fishermen  who  seek  for  it ; 
and  their  method  of  enticing 
the  razor  up  from  the  depth 
of  its  retreat,  is  by  sprinkling 
a little  sea-salt  upon  the  hole. 
This  melting,  no  sooner  reaches 
the  razor  below,  than  it  rises 
instantly  straight  upwards, 
and  shows  about  half  its  length 
above  the  surface.  This  ap- 
pearance, however,  is  instan- 
taneous ; and  if  the  fisher 
does  not  seize  the  opportu- 
nity, the  razor  buries  itself 
with  great  ease  to  its  former 
depth.  There  it  continues 
secure : no  salt  can  allure  it 
a second  time  ; but  it  remains 
unmolested,  unless  the  fisher 
will  be  at  the  trouble  of  dig- 
ging it  out,  sometimes  two  feet 
below  the  surface. 

Such  are  the  minute  diffe- 
rences between  bivalved  shell- 
fish ; but  in  the  great  outlines 
of  their  nature  they  exactly 
resemble  each  other.  It  is 
particularly  in  this  class  of 
shell-fish  that  pearls  are  found 
in  greatest  abundance ; and  it 
is  in  the  internal  parts  of 
those  shells  that  are  of  a shin- 


ing silvery  colour,  that  these 
gems  are  usually  generated ; 
but  the  pearl  is  also  found  to 
breed  as  well  in  the  mussel  or 
the  scallop  as  in  the  oyster. 
In  fact,  it  is  found  in  all 
bivalved  shells,  the  insides  of 
which  resemble  that  well- 
known  substance  called  mo- 
ther-of-pearl. 

Whether  pearls  be  a disease 
or  an  accident  in  the  animal 
is  scarcely  worth  inquiry.  The 
common  opinion  is,  that  they 
are  a kind  of  calculose  con- 
cretion in  the  body  of  the 
animal,  somewhat  resembling 
a stone  in  the  bladder,  and 
are  consequently  to  be  consi- 
dered as  a disorder.  It  is 
said,  in  confirmation  of  this 
opinion,  that  those  coasts  up- 
on which  pearls  are  fished, 
are  very  unhealthy ; and  there- 
fore most  probably  oysters 
share  the  general  influence  of 
the  climate  : it  is  also  added, 
that  those  oysters  in  which 
pearls  are  found  are  always 
ill-tasted,  which  is  a sign  of 
their  being  unsound  : and, 
lastly,  it  is  asserted,  that  the 
pearl  grows  sometimes  so  big 
as  to  keep  the  shells  of  the 
animal  from  shutting,  and 
that  thus  it  dies  by  being 
exposed.  It  is  easy  to  see  the 
weakness  of  these  assertions, 
which  seem  neither  true  nor 
amusing.  To  answer  them  in 
their  own  way  : If  a stone  in 
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the  bladder  be  a disorder,  a 
stone  in  the  stomach  of  an 
ostrich  is  a benefit,  and  so  it 
may  be  in  the  shell  of  an 
oyster.  If  the  shores  where 
the  pearls  are  fished  be  un- 
wholesome to  man,  that,  in- 
stead of  being  disadvantage- 
ous, is  so  much  the  more 
lucky  for  the  oyster.  If  the 
pearl  oysters  are  the  worst 
tasted,  so  are  kites  and  ravens 
among  birds  ; and  yet  we 
know  that  they  are  healthy 
and  long-lived  animals.  If 
the  oyster  had  ever  its  shell 
kept  asunder  by  the  pearl 
within  it,  that  would  be  a 
disease  indeed;  but  this,  in 
reality,  never  happens ; for 
the  oyster  that  breeds  a large 
pearl,  always  breeds  a large 
shell,  and  the  shell  itself  in- 
dents to  receive  its  impres- 
sion. The  pearl,  upon  the 
whole,  seems  bred  from  no 
disorder  in  the  animal,  but 
accidentally  produced  by  the 
same  matter  that  goes  to  form 
the  shell.  1'his  substance, 
which  is  soft  at  first,  quickly 
hardens ; and  thus,  by  suc- 
cessive coats,  layer  over  layer, 
the  pearl  acquires  its  dimen- 
sions. If  cut  through,  it  will 
be  found  to  consist  of  several 
coats,  like  an  onion  ; and 
sometimes  a small  speck  is 
seen  in  the  middle,  upon 
which  the  coats  were  origi- 
nally formed. 


All  oysters,  and  most  shell- 
fish, are  found  to  contain 
pearls;  but  that  which  parti- 
cularly obtains  the  name  of 
the  pearl-oyster,  has  a large 
strong  whitish  shell,  wrinkled 
and  rough  without,  and  within 
smooth  and  of  a silver  colour. 
From  these  the  mother-of- 
pearl  is  taken,  which  is  no- 
thing more  than  the  internal 
coats  of  the  shell,  resembling 
the  pearl  in  colour  and  con- 
sistence. This  is  taken  out, 
and  shaped  into  that  variety 
of  utensils  which  are  found 
so  beautiful : but  the  pearl 
itself  is  chiefly  prized  ; being 
found  but  in  few  oysters,  and 
generally  adhering  ; some- 
times making  a print  in  the 
body  of  the  shell,  sometimes 
at  large  within  the  substance 
of  the  fish. 

There  are  a great  number 
of  pearl  fisheries  in  America 
and  Asia ; but  as  pearls  bear 
a worse  price  than  formerly, 
those  of  America  are  in  a 
great  measure  discontinued. 
The  most  famous  of  all  the 
Asiatic  fisheries  is  in  the  Per- 
sian Gulf,  near  the  isle  of 
Bahren.  There  is  another  be- 
tween the  coast  of  Madura 
and  the  island  of  Ceylon  ; 
and  there  was  a third  on  the 
coast  of  Japan : but  as  these 
noble  islanders  have  a con- 
tempt for  jewels,  and  an  ab- 
I horrence  for  such  Europeans 
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as  come  in  pursuit  of  them, 
that  fishery,  which  is  thought 
to  be  the  most  valuable  of  all 
others,  is  discontinued.  The 
diving  business  is  now  carried 
on  only  in  those  countries 
where  the  wretchedness  of 
one  part  of  mankind  goes  to 
support  the  magnificence  of 
the  other. 

The  chief  fishery,  as  was 
said,  is  carried  on  in  the  Per- 
sian Gulf,  and  the  most  va- 
luable pearls  are  brought  from 
thence.  The  value  of  these 
jewels  increases  not  only  in 
proportion  to  their  size,  hut 
also  their  figure  and  colour; 
for  some  pearls  are  white, 
others  are  yellowish,  others 
of  a lead  colour  ; and  some 
affirm  they  have  been  found 
as  black  as  jet.  What  it  is 
that  gives  these  different  tinc- 
tures to  pearls  is  not  known  : 
Tavernier  ascribes  it  to  their 
lying  two  or  three  weeks  up- 
on the  shore  after  the  oyster 
is  taken : Reaurhur  thinks  it 
proceeds  from  the  colour  of 
that  part  of  the  fish’s  body 
upon  which  the  pearl  lies.  It 
is  most  probable  that  this  co- 
lour proceeds,  like  the  spots 
frequently  found  on  the  in- 
ternal surface  of  the  shell  it- 
self, from  some  accident  while 
the  pearl  is  growing.* 

* Pearls  are  situated  either  in 
the  body  of  the  oyster,  or  lie  loose 
between  it  and  the  shell,  or  adhere 


The  best  coloured  pearls, 
and  the  roundest,  are  brought 
from  the  East ; those  of  Ame- 
rica are  neither  so  white  nor 
so  exactly  oval.  All  pearls, 
however,  in  time  become  yel- 
low; they  may  be  considered 
as  an  animal  substance  con- 
verted into  a stony  hardness, 
and,  like  ivory,  taking  a tinc- 
ture from  the  air.  They  have 
been  even  found  to  decay 
when  in  damp  or  vaulted 
places,  and  to  moulder  into 
a substance  scarcely  harder 
than  chalk.  When  the  daugh- 
ters of  Stilicon,  who  were  both 
betrothed,  one  after  the  other, 
to  the  emperor  Honorius,  were 
buried,  much  of  their  finery 
was  also  deposited  with  them 
in  the  same  tomb.  In  this 


to  the  latter  by  a kind  of  neck  ; 
and  do  not,  it  is  said,  in  any  case, 
resent  themselves  till  the  animal 
as  reached  its  fourth  year.  The 
finest  and  largest  are  taken  from 
the  moleagrina  mar  gar  it  if  era  of 
Lamarck,  which  is  found  in  vari- 
ous parts  of  the  world.  Ceylon  is 
peculiarly  productive  of  these  or- 
naments, and  was  so  in  the  time 
of  the  Romans,  who  had  an  extra- 
vagant fondness  for  them,  and  re- 
garded their  rank  in  value  as  first 
after  the  diamond. 

Linnaeus  in  part  gained  his  ele- 
vation to  nobility  by  a discovery 
which  he  made  of  causing  the 
fresh-water  mussel  of  Sweden  to 
produce  pearls  at  pleasure.  It  is 
conjectured  that  he  accomplished 
this  by  drilling  small  holes  through 
the  shells  ; but  his  method  was 
never  certainly  known,  nor  is  this 
of  any  consequence,  since  it  seems 
to  have  been  soon  abandoned.— 
Ed. 
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manner  they  remained  buried 
for  above  eleven  hundred 
years,  till  the  foundations  of 
the  church  of  St.  Peter  were 
laying.  Their  tomb  was  then 
discovered,  and  all  their  finery 
was  found  in  tolerable  pre- 
servation except  their  pearls, 
which  were  converted,  by  time 
and  damps,  into  a chalky 
powder. 

The  wretched  people  that 
are  destined  to  fish  for  pearls, 
are  either  negroes  or  some  of 
the  poorest  of  the  natives  of 
Persia.  The  inhabitants  of 
this  country  are  divided  into 
tyrants  and  slaves.  The  divers 
are  not  only  subject  to  the 
dangers  of  the  deep,  to  tem- 
pests, to  suffocation  at  the 
bottom,  to  being  devoured  by 
sharks,  but  from  their  pro- 
fession universally  labour  un- 
der a spitting  of  blood,  occa- 
sioned by  the  pressure  of  air 
upon  their  lungs  in  going 
down  to  the  bottom.  The 
most  robust  and  healthy  young 
men  are  chosen  for  this  em- 
ployment, but  they  seldom 
survive  it  above  five  or  six 
years.  Their  fibres  become 
rigid,  their  eye-balls  turn  red, 
and  they  usually  die  consump- 
tive. 

It  is  amazing  how  very  long 
they  are  seen  to  continue  at 
the  bottom.  Some,  as  we  are 
assured,  have  been  known  to 
continue  three  quarters  of  an 


hour  under  water  without 
breathing  ; and  to  one  unused 
to  diving,  ten  minutes  would 
suffocate  the  strongest.  Whe- 
ther from  some  effort  the 
blood  bursts  the  old  passage 
which  it  had  in  the  foetus, 
and  circulates  without  going 
through  the  lungs,  it  is  not 
easy  to  tell ; but  certain  it  is, 
that  some  bodies  have  been 
dissected  with  this  canal  of 
communication  open,  and 
these  extraordinary  divers 
may  be  internally  formed  in 
that  manner. 

Be  this  as  it  may,  no  way 
of  life  seems  so  laborious,  so 
dangerous,  or  even  so  painful. 
They  fish  for  pearls,  or  rather 
the  oysters  that  contain  them, 
in  boats  twenty-eight  feet 
long ; and  of  these  there  are 
sometimes  three  or  four  hun- 
dred at  a time,  with  each  se- 
ven or  eight  stones,  which 
serve  for  anchors.  There  are 
from  five  to  eight  divers  be- 
longing to  each,  that  dive  one 
after  another.  They  are  quite 
naked,  except  that  they  have 
a net  hanging  down  from  the 
neck  to  put  their  oysters  in, 
and  gloves  on  their  hands  to 
defend  them  while  they  pick 
the  oysters  from  the  holes  in 
the  rocks ; for  in  this  man- 
ner alone  can  they  be  ga- 
thered. Every  diver  is  sunk 
by  means  of  a stone,  weighing 
fifty  pounds,  tied  to  the  rope 
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by  which  he  descends.  He 
places  his  foot  in  a kind  of 
stirrup,  and  laying  hold  of 
the  rope  with  his  left  hand, 
with  his  right  he  stops  his 
nose  to  keep  in  his  breath,  as 
upon  going  down  he  takes  in 
a very  long  inspiration.  They 
are  no  sooner  come  to  the 
bottom,  but  they  give  the 
signal  to  those  who  are  in 
the  boat  to  draw  up  the  stone ; 
which  done,  they  go  to  work, 
filling  their  net  as  fast  as  they 
can  ; and  then  giving  another 
signal,  the  boats  above  pull 
up  the  net  loaded  with  oysters, 
and  shortly  after  the  diver 
himself,  to  take  a new  in- 
spiration. They  dive  to  the 
depth  of  fifteen  fathoms,  and 
seldom  go  deeper.  They  ge- 
neraliy  go  every  morning 
by  break  of  day  to  this  fa- 
tiguing employment,  taking 


the  land  wind  to  waft  them 
out  to  sea,  and  returning  with 
the  sea-breeze  at  night.  The 
owners  of  the  boats  usually 
hire  the  divers,  and  the  rest 
of  the  boat’s  crew,  as  we  do 
our  labourers,  at  so  much  a 
a-day.  All  the  oysters  are 
brought  on  shore,  where  they 
are  laid  in  a great  heap,  till 
the  pearl  fishery  is  over,  which 
continues  during  the  months 
of  November  and  December. 
When  opportunity  serves, 
they  then  examine  every  oys- 
ter, and  it  is  accidental  whe- 
ther the  capture  turns  out 
advantageous.  Indeed,  no 
human  being  can  wish  well 
to  a commerce,  which  thus 
1 chains  such  a number  of  fel- 
low-creatures to  the  bottom, 
I to  pluck  up  a glittering  moul- 
j dering  pebble. 


CHAP.  YII. 


OF  MULTIVALVE  SHELL-FISH. 


Multi  valve  Shell-Fish  may 
be  considered  as  animals  shut 
up  in  round  boxes.  To  view 
their  habitations  externally, 
one  would  be  little  apt  to 
consider  them  as  the  retreats 


of  living  creatures ; and  still 
less,  to  suppose  that  some  of 
them  carry  their  boxes  with 
a tolerable  share  of  swiftness, 
so  as  to  escape  their  pursuers. 
Of  these  there  are  principally 
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two  kinds ; such  as  move,  and 
such  as  are  stationary:  the 
first  are  usually  known  in  our 
cabinets  by  the  name  of  Sea- 
eggs;  the  others  are  as  often 
admired,  from  the  cavities 
which  they  scoop  out  for 
their  habitation  in  the  hard- 
est marble.  The  first  are 
called  by  naturalists,  Echini, 
or  Urchins;*  the  latter  are 
called  Pholades,  or  File-fish. 
Of  both  there  are  several 
sorts  ; but,  by  describing  these 
two,  we  shall  have  a compe- 
tent idea  of  all  the  rest. 

On  a slight  view,  the  sea- 
urchin  may  be  compared  to 
the  husk  of  a chestnut;  be- 
ing, like  it,  round,  and  with 
a number  of  bony  prickles 
standing  out  on  every  side. 
To  exhibit  this  extraordinary 
animal  in  every  light— if  we 
could  conceive  a turnip  stuck 
full  of  pins  on  every  side, 
and  running  upon  these  pins 
with  some  degree  of  swift- 
ness, we  should  have  some 
idea  of  this  extraordinary 
creature.  The  mouth  is  placed 
downwards;  the  vent  is  above; 
the  shell  is  a hollow  vase,  re- 


*  This  classification  is  not  cor- 
rect, llie  Sea-urchin  being  very  dif- 
ferent from  testaceous  worms,  both 
in  their  functions  and  the  compo- 
sition of  their  shells.  Naturalists 
now  place  them  in  the  crustaceous 
order,  as  their  shells  combine  phos- 
phate of  lime  with  animal  matter; 
while  carbonate  of  lime  is  found  in 
those  of  the  other  cla&a. — Ed. 


sembling  a scooped  apple  ; 
and  this  filled  with  a soft 
muscular  substance,  through 
which  the  intestines  wind  from 
the  bottom  to  the  top.  The 
mouth,  which  is  placed  under- 
most, is  large  and  red,  fur- 
nished with  five  sharp  teeth, 
which  are  easily  discerned. 
The  jaws  are  strengthened  by 
five  small  bones,  in  the  centre 
of  which  is  a small  fleshy 
tongue;  and  from  this  the 
intestines  make  a winding  of 
five  spires,  round  the  internal 
sides  of  the  shell,  ending  at 
the  top,  where  the  excrements 
are  excluded.  But  what  makes 
the  most  extraordinary  part 
of  this  animal’s  conformation, 
are  its  horns  and  its  spines, 
that  point  from  every  part  of 
the  body,  like  the  horns  of  a 
snail,  and  that  serve  at  once 
as  legs  to  move  upon,  as  arms 
to  feel  with,  and  as  instru- 
ments of  capture  and  defence. 
Between  these  horns  it  has 
also  spines  that  are  not  en- 
dued with  such  a share  of 
motion.  The  spines  and  the 
horns  issue  from  every  part 
of  its  body ; the  spines  being 
hard  and  prickly  ; the  horns 
being  soft,  longer  than  the 
spines,  and  never  seen  except 
in  the  water.  They  are  put 
forward  and  withdrawn  like 
the  horns  of  a snail,  and  are 
hid  in  the  bases  of  the  spines, 
serving,  as  was  said  before, 
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for  procuring  food  and  mo- 
tion. All  this  apparatus,  how- 
ever, is  only  seen  when  the 
animal  is  hunting  its  prey  at 
the  bottom  of  the  water;  for 
a few  minutes  after  it  is  taken 
all  the  horns  are  withdrawn 
into  the  body,  and  most  of  the 
spines  drop  off. 

It  is  generally  said  of  in- 
sects, that  those  which  have 
the  greatest  number  of  legs 
always  move  the  slowest : but 
this  animal  seems  to  be  an 
exception  to  the  rule ; for 
though  furnished  with  two 
thousand  spines,  and  twelve 
hundred  horns,  all  serving  for 
legs,  and  from  their  num- 
ber seeming  to  impede  each 
other’s  motion,  yet  it  runs 
with  some  share  of  swiftness 
at  the  bottom,  and  it  is  some- 
times no  easy  matter  to  over- 
take it.  It  is  often  taken 
upon  the  ebb,  by  following 
it  in  shallow  water,  either  in 
an  osier  basket,  or  simply 
with  the  hand.  Both  the 
spines  and  the  horns  assist  its 
motion ; and  the  animal  is 
usually  seen  running  with  the 
mouth  downward. 

Some  kinds  of  this  animal 
are  as  good  eating  as  the  lob- 
ster ; and  its  eggs,  which  are 
of  a deep  red,  are  considered 
as  a very  great  delicacy.  But 
of  others  the  taste  is  but  in- 
different; and  in  all  places,  ex- 
cept the  Mediterranean,  they 


are  little  sought  for,  except 
as  objects  of  curiosity. 

Very  different  in  motion, 
though  not  much  different  in 
shape,  from  these,  are  the 
Acorn  Shell-fish,*  the  Thumb- 
footed Shell-fish,  and  the  ima- 
ginary Barnacle.  These  are 
fixed  to  one  spot,  and  appear 
to  vegetate  from  a stalk.  In- 
deed, to  an  inattentive  spec- 
tator, each  actually  seems  to 
be  a kind  of  fungus  that 
grows  in  the  deep,  destitute 
of  animal  life,  as  well  as  mo 
tion.  But  the  inquirer  will 
soon  change  his  opinion,  when 
he  comes  to  observe  this 
mushroom  - like  figure  more 
minutely.  He  will  then  see 
that  the  animal  residing  with- 
in the  shell  has  not  only  life, 
but  some  degree  of  voracious- 
ness; that  it  has  a cover,  by 
which  it  opens  and  shuts  its 
shell  at  pleasure ; that  it  has 
twelve  long  crooked  arms, 
furnished  with  hair,  which  it 
thrusts  forth  for  its  prey  ; and 
eight  smaller,  which  are  ge- 
nerally kept  in  the  shell. 
They  are  seen  adhering  to 
every  substance  that  is  to  be 
met  with  in  the  ocean  ; rocks, 
roots  of  trees,  ships’  bottoms, 

* Found  in  groups  on  rocks,  01- 
large  shells,  where  more  than  fifty 
sometimes  form  a single  cluster. 
They  frequent  the  seas  of  both 
the  north  and  the  east,  and  are 
often  attached  by  hundreds  to  a 
vessel  coining  from  distant  parts. 
— El>.  v: 
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whales,  lobsters,  and  even 
crabs,  like  bunches  of  grapes, 
clung  to  each  other.  It  is 
amusing  enough  to  behold 
their  operations.*  They  for 
some  time  remain  motionless 
within  their  shell ; but  when 
the  sea  is  calm,  they  are  seen 
opening  the  lid,  and  peeping 
about  them.  They  then  thrust 
out  their  long  neck,  look 
round  them  for  some  time, 
and  then  abruptly  retreat 
back  into  their  box,  shut  their 
lid,  and  lurk  in  darkness  and 
security.  Some  people  eat 
them ; but  they  are  in  no 
great  repute  at  the  tables  of 
the  luxurious,  where  their  de- 
formed figure  would  be  no  ob- 
jection to  their  being  intro- 
duced.! 

Of  all  animals  of  the  shelly 
tribe,  the  Pholades  are  the 
most  wonderful.  From  their 
great  powers  of  penetration, 
compared  with  their  apparent 
imbecility,  they  justly  excite 
the  astonishment  of  the  curi- 
ous observer.  These  animals 
are  found  in  different  places  ; 
sometimes  clothed  in  their 

* Anderson's  * History  of  Green- 
land.’— Author. 

t Barnacles  are  divided  into  the 
Windpipe  and  Duck  descriptions; 
both  of  which  inhabit  the  back  of 
the  Soutli-sea  whale,  where  they 
burrow  in  its  skin  and  fat.  The 
latter  species  is  found,  in  all  seas, 
clinging  to  rotten  wood,  the  keels 
of  ships,  etc. ; and  from  its  shell 
that  absurd  transformation,  the 
barnacle  goose,  has  been  derived 
by  superstitious  people.— Ed. 


proper  shell,  at  the  bottom 
of  the  water ; sometimes  con- 
cealed in  lumps  of  marly 
earth ; and  sometimes  lodged, 
shell  and  all,  in  the  body  of 
the  hardest  marble.  In  their 
proper  shell  they  assume  dif- 
ferent figures;  but,  in  gene- 
ral, they  somewhat  resemble 
a mussel,  except  that  their 
shell  is  found  actually  com- 
posed of  five  or  more  pieces, 
the  smaller  valves  serving  to 
close  up  the  openings  left  by 
the  irregular  meeting  of  the 
two  principal  shells.  But 
their  penetration  into  rocks, 
and  their  residence  there, 
makes  up  the  most  wonderful 
part  of  their  history. 

This  animal  when  divested 
of  its  shell,  resembles  a round- 
ish soft  pudding,  with  no  in- 
strument that  seems  in  the 
least  fitted  for  boring  into 
stones,  or  even  penetrating 
the  softest  substances.  It  is 
furnished  with  two  teeth  in- 
deed ; but  these  are  placed  in 
such  a situation  as  to  be  inca- 
pable of  touching  the  hollow 
surface  of  its  stony  dwelling : 
it  has  also  two  covers  to  its 
shell,  that  open  and  shut  at 
either  end ; but  these  are  to- 
tally unserviceable  to  it  as  a 
miner.  The  instrument  with 
which  it  performs  all  its  ope- 
rations, and  buries  itself  in 
the  hardest  rocks,  is  only  a 
broad  fleshy  substance,  some- 
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what  resembling  a tongue, 
that  is  seen  issuing  from  the 
bottom  of  its  shell.  With  this 
soft  yielding  instrument,  it 
perforates  the  most  solid  mar- 
bles; and  having,  while  yet 
little  and  young,  made  its 
way,  by  a very  narrow  en- 
trance, into  the  substance  of  the 
stone,  it  then  begins  to  grow 
bigger,  and  thus  to  enlarge  its 
apartment. 

The  seeming  unfitness,  how- 
ever, of  this  animal  for  pene- 
trating into  rocks,  and  there 
forming  a habitation,  has  in- 
duced many  philosophers  to 
suppose  that  they  entered  the 
rock  while  it  was  yet  in  a 
soft  state,  and  from  the  petri- 
fying quality  of  the  water, 
that  the  whole  rock  hardened 
round  them  by  degrees.  Thus 
any  penetrating  quality,  it 
was  thought,  was  unjustly  as- 
cribed to  them,  as  they  only 
bored  into  a soft  substance, 
that  was  hardened  by  time. 
This  opinion,  however,  has 
been  confuted,  in  a very  satis- 
factory manner,  by  Dr.  Bo- 
hads,  who  observed  that  many 
of  the  pillars  of  the  temple  of 
Serapis  at  Puteoli  were  pene- 
trated by  these  animals.  From 
thence  he  very  justly  con- 
cludes, that  the  pholades  must 
have  pierced  into  them  since 
they  were  erected  ; for  no 
workmen  would  have  labour- 
ed a pillar  into  form,  if  it  had 


been  honey-combed  by  worms 
in  the  quarry.  In  short,  there 
can  be  no  doubt  but  that  the 
pillars  were  perfectly  sound 
when  erected  ; and  that  the 
pholades  have  attacked  them, 
during  the  time  in  which  thfey 
continued  buried  under  water, 
by  means  of  the  earthquake 
that  swallowed  up  the  city.* 
From  hence  it  appears  that, 
in  all  nature,  there  is  not  a 
greater  instance  of  persever- 
ance and  patience  than  what 
this  animal  is  seen  to  exhibit. 
Furnished  with  the  bluntest 
and  softest  auger,  by  slow  suc- 
cessive applications,  it  effects 
what  other  animals  are  inca- 
pable of  performing  by  force ; 
penetrating  the  hardest  bodies 
only  with  its  tongue.  When, 
while  yet  naked,  and  very 
small,  it  has  effected  an  en- 
trance, and  has  buried  its  body 
in  the  stone,  it  there  conti 
nues  for  life  at  its  ease  ; the 
sea-water  that  enters  at  the 
little  aperture  supplying  it 
with  luxurious  plenty.  When 
the  animal  has  taken  too  great 
a quantity  of  water,  it  is  seen 
to  spurt  it  out  of  its  hole  with 
some  violence.  Upon  this 
seemingly  thin  diet  it  quickly 
grows  larger,  and  soon  finds 
itself  under  a necessity  of 
enlarging  its  habitation  and 
its  shell.  The  motion  of  the 

* Bohadsch  ; * De  Animalibus 
Marinus,’  p.  153.— Author. 
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pholas  is  slow  beyond  concep- 
tion ; its  progress  keeps  pace 
■with  the  growth  of  its  body ; 
and,  in  proportion  as  it  be- 
comes larger,  it  makes  its  way 
farther  into  the  rock.  When 
it  has  got  a certain  way  in,  it 
then  turns  from  its  former 
direction,  and  hollows  down- 
ward ; till  at  last,  when  its 
habitation  is  completed,  the 
whole  apartment  resembles 
the  bowl  of  a tobacco  pipe ; 
the  hole  in  the  shank  being 
that  by  which  the  animal  en- 
tered. 

Thus  immured,  the  pholas 
lives  in  darkness,  indolence, 
and  plenty  ; it  never  removes 
from  the  narrow  mansion  in- 
to which  it  has  penetrated ; 
and  seems  perfectly  content 
with  being  inclosed  in  its  own 
sepulchre.  The  influx  of  the 
sea-water  that  enters  by  its 
little  gallery  satisfies  all  its 
wants  ; and,  without  any  o- 
ther  food,  it  is  found  to  grow 
from  seven  to  eight  inches 
long,  and  thick  in  proportion. 

But  they  are  not  supplied 
only  with  their  rocky  habita- 
tion ; they  have  also  a shell 
to  protect  them : this  shell 
grows  upon  them  in  the  body 
of  the  rock,  and  seems  a very 
unnecessary  addition  to  their 
defence,  which  they  have  pro- 
cured themselves  by  art.  These 
shells  take  different  forms, 
and  are  often  composed  of  a 


different  number  of  valves  : 
sometimes  six,  sometimes  but 
three  ; sometimes  the  shell 
resembles  a tube  with  holes  at 
either  end,  one  for  the  mouth, 
and  the  other  for  voiding  the 
excrements. 

Yet  the  pholas,  thus  shut  up, 
is  not  so  solitary  an  animal  as 
it  would  at  first  appear  ; for 
though  it  is  immured  in  its 
hole  without  egress,  though 
it  is  impossible  for  the  ani- 
mal, grown  to  a great  size,  to 
get  out  by  the  way  it  made  in, 
yet  many  of  this  kind  often 
meet  in  the  heart  of  the  rock, 
and  like  miners  in  a siege, 
who  sometimes  cross  each 
other’s  galleries,  they  fre- 
quently break  in  upon  each 
other’s  retreats.  Whether  their 
thus  meeting  be  the  work  of 
accident  or  of  choice,  few  can 
take  upon  them  to  determine : 
certain  it  is,  they  are  most 
commonly  found  in  numbers 
in  the  same  rock  ; and  some- 
times above  twenty  are  dis- 
covered within  a few  inches 
of  each  other. 

As  to  the  rest,  this  animal 
is  found  in  greatest  numbers 
at  Ancona,  in  Italy  ; it  is 
found  along  the  shores  of  Nor- 
mandy and  Poitou,  in  France ; 
it  is  found  also  upon  some  of 
the  coasts  of  Scotland  : and, 
in  general,  is  considered  as  a 
very  great  delicacy  at  the  ta- 
bles of  the  luxurious. 
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CHAP.  1. 

OF  FROGS  AND  TOADS  IN  GENERAL. 


If  we  emerge  from  the  deep, 
the  first  and  most  obvious 
class  of  amphibious  animals 
that  occur  upon  land  are 
frogs  and  toads.  These,  wher- 
ever they  reside,  seem  equally 
adapted  for  living  upon  land, 
and  in  the  water,  having  their 
hearts  formed  in  such  a man- 
ner as  to  dispense  with  the 
assistance  of  the  lungs  in  car- 
rying on  the  circulation.  The 
frog  and  the  toad,  therefore, 
can  live  several  days  under 
water,  without  any  danger  of 
suffocation  ; they  want  but 
little  air  at  the  bottom;  and 
what  is  wanting  is  supplied 
by  lungs,  like  bladders,  which 


are  generally  distended  with 
wind,  and  answer  all  the  pur- 
poses of  a reservoir  from 
whence  to  breathe. 

To  describe  the  form  of  ani- 
mals so  well  known,  would 
be  superfluous  ; to  mark  those 
differences  that  distinguish 
them  from  each  other,  may 
be  necessary.  The  frog  moves 
by  leaping;  the  toad  crawls 
along  the  ground ; the  frog 
is,  in  general,  less  than  the 
toad;  its  colour  i3  brighter, 
and  with  a more  polished  sur- 
face ; the  toad  is  brown,  rough 
and  dusty.  The  frog  is  light 
and  active,  and  its  belly  com- 
paratively small ; the  toad  is 
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slow,  swollen,  and  incapable 
of  escaping.  The  frog,  when 
taken,  contracts  itself  so  as 
to  have  a lump  on  its  back  ; 
the  toad’s  back  is  strait  and 
even.  Their  internal  parts  are 
nearly  the  same,  except  that 
the  lungs  of  the  toad  are 
more  compact  than  those  of 


the  frog ; they  have  fewer  air- 
bladders,  and,  of  consequence, 
the  animal  is  less  fitted  for 
living  under  water.  Such  are 
the  differences  with  respect  to 
figure  and  conformation ; their 
habitudes  and  manners  exhi- 
bit a greater  variety,  and  re- 
quire a separate  description. 


CHAP.  II. 

OP  THE  FROG,  AND  ITS  VARIETIES. 


The  external  figure  of  the 
frog  is  too  well  known  to 
need  a description.  Its  power 
of  taking  large  leaps  is  re- 
markably great,  compared  to 
the  bulk  of  its  body.  It  is 
the  best  swimmer  of  all  four- 
footed  animals;  and  nature 
hath  finely  adapted  its  parts 
for  those  ends,  the  arms  being 
light  and  active,  the  legs  and 
thighs  long,  and  furnished 
with  very  strong  muscles. 

If  we  examine  this  animal 
externally,  we  shall  find  that 
it  has  a very  little  brain  for 
its  size;  a very  wide  swallow  ; 
a stomach  seemingly  small, 
but  capable  of  great  disten- 
sion. The  heart  in  the  frog, 
as  in  all  other  animals  that 
are  truly  amphibious,  has  but 
one  ventricle  j so  that  the 


blood  can  circulate  without 
the  assistance  of  the  lungs, 
while  it  keeps  under  water. 
The  lungs  resemble  a number 
of  small  bladders  joined  to- 
gether, like  the  cells  of  a 
honey-comb : they  are  con- 
nected to  the  back  by  muscles, 
and  can  be  distended  or  ex- 
hausted at  the  animal’s  plea- 
sure. The  male  has  two  tes- 
ticuli  lying  near  the  kidneys  ; 
and  the  female  has  two  ova- 
ries lying  near  the  same  place : 
but  neither  male  nor  female 
have  any  of  the  external  in- 
struments of  generation ; the 
anus  serving  for  that  purpose 
in  both.  Such  are  the  most 
striking  peculiarities  in  the 
anatomy  of  a frog ; and  in 
these  it  agrees  with  the  toad, 
the  lizard,  and  the  serpent. 
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They  are  all  formed  internal- 
ly pretty  much  in  the  same 
manner,  with  spongy  lungs,  a 
simple  heart,  and  are  desti- 
tute of  the  external  instru- 
ments that  serve  to  continue 
the  kind. 

Of  all  those  who  have  given 
histories  of  the  frog,  Mr.  Rse- 
sel,  of  Nuremberg,  seems  the 
most  accurate  and  entertain- 
ing. His  plates  of  this  animal 
are  well  known ; his  assiduity 
and  skilfulness  in  observing 
its  manners  are  still  more  de- 
serving our  esteem.  Instead, 
therefore,  of  following  any 
other,  I will  take  him  for  my 
guide;  and  though  it  be  out 
of  my  power  to  amuse  the 
reader  with  his  beautiful  de- 
signs, yet  there  will  be  some 
merit  in  transcribing  his  his- 
tory. 

The  common  brown  frog 
begins  to  couple  early  in  the 
season,  and  as  soon  as  the  ice 
is  thawed  from  the  stagnating 
water.  In  some  places  the 
cold  protracts  their  genial  ap- 
petite till  April ; but  it  gene- 
rally begins  about  the  middle 
of  March.  The  male  is  usu- 
ally of  a grayish  brown  co- 
lour ; the  female  is  more 
inclining  to  yellow  speckled 
with  brown.  When  they  cou- 
ple, the  colours  of  both  are 
nearly  alike  on  the  back ; but 
as  they  change  their  skins  al- 
most every  eighth  day,  the 


old  one  falling  off  in  the  form 
of  mucus,  the  male  grows  yel- 
lower, and  the  female  more 
brown.  In  the  males  the 
arms  and  legs  are  much 
stronger  than  in  the  females  ; 
and  at  the  time  of  coupling, 
they  have  upon  their  thumbs 
a kind  of  fleshy  excrescence, 
which  they  fix  firmly  to  the 
breast  of  the  female.  This 
Linnaeus  supposed  to  be  the 
male  instrument  of  genera- 
tion; but,  by  closer  inspec- 
tion, it  is  found  only  of  ser- 
vice in  holding  the  female  in 
a more  strict  embrace.  It 
may  be  cut  off,  and  the  im- 
pregnation continue  unim- 
paired : it  is  sometimes  found 
in  the  opposite  sex ; and  some 
of  the  males  are  found  entire- 
ly without  it ; however,  when 
it  is  cut  off,  the  male  cannot 
hold  the  female  so  strongly  as 
before. 

The  sexes  couple  only  once 
a year : and  then  continue 
united  sometimes  for  four 
days  together.  At  this  time 
they  both  have  their  bellies 
greatly  swollen ; that  of  the 
female  being  filled  with  eggs  ; 
the  male  having  the  skin  of 
the  whole  body  distended  with 
a limpid  water,  which  is  eject- 
ed in  impregnation.  As  soon 
as  the  male  has  leaped  upon 
the  female,  he  throws  his  fore 
legs  round  her  breast,  and 
closes  them  so  firmly,  that  it 
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is  impossible,  with  the  naked 
hands,  to  loosen  them.  The 
male  clasps  his  fingers  be- 
tween each  other,  in  the  same 
manner  as  people  when  they 
are  praying  ; the  thumbs  press 
with  their  thickest  sides  a- 
gainst  the  breast  of  the  fe- 
male ; and  though  she  should 
struggle  ever  so  much,  nothing 
can  induce  him  to  let  go  his 
hold.  The  grasp  seems  invo- 
luntary and  convulsive ; they 
cannot  be  easily  torn  asunder ; 
and  they  swim,  creep,  and 
live  united,  for  some  days 
successively,  till  the  female 
hath  shed  her  spawn,  which, 
at  length,  she  does  almost  in 
an  instant.  But  how  the  im- 
pregnation is  performed,  with- 
out any  apparent  instruments 
of  generation,  has  long  been 
an  object  of  inquiry,  and  still 
continues  in  great  obscurity. 
To  investigate  the  difficulty 
as  carefully  as  possible,  our 
German  philosopher  continued 
to  examine  their  mutual  con- 
gress for  three  years  together, 
and  availed  himself  of  all  the 
lights  that  the  knife,  or  ana- 
logy, could  furnish. 

After  having  chosen  twelve 
couple  of  frogs  that  were  thus 
joined  to  each  other,  and  hav- 
ing placed  each  couple  in  a 
glass  vessel  with  water,  he 
scarcely  let  them  out  of  his 
sight  day  or  night,  and  even 
sat  up  two  nights  together  to 


examine  their  operations. — 
The  first  day  he  observed  no- 
thing that  deserved  remark : 
but  the  second  they  began  to 
be  agitated  more  than  before ; 
the  males  made  a noise  some- 
what resembling  the  grunting 
of  a hog  ; the  females  only 
kept  sinking  and  rising  in  the 
water. 

The  male  of  the  first  couple 
ejected  the  humidity  with 
which  his  body  was  swollen, 
by  which  the  water  in  the 
glass  was  made  muddy  ; and 
he  soon  after  quitted  the  fe- 
male.— Our  philosopher  con- 
tinued for  twelve  hours  to 
observe  whether  the  female 
would  cast  her  spawn ; but, 
finding  her  tardy,  he  dissected 
both  her  and  the  male : in 
the  latter,  the  spermatic  ves- 
sels were  quite  empty,  as 
might  naturally  nave  been 
supposed ; but  for  the  female, 
her  spawn  still  remained  in 
her  body.  Upon  its  being 
extracted,  and  put  into  water, 
it  perished,  without  producing 
any  animal  whatever.  From 
hence  he  justly  concluded, 
that  it  required  that  the  eggs 
should  be  ejected  from  the 
body  of  the  female  before  they 
could  be  at  all  prolific.  In  ano- 
ther pair  the  male  quitted  the 
female,  who  did  not  eject  her 
spawn  till  sixteen  days  after ; 
and  these,  like  the  former, 
came  to  nothing.  But  it  was 
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very  different  with  some  of 
the  rest.  The  females  ejected 
their  spawn  while  the  male 
still  remained  in  his  station, 
and  impregnated  the  masses 
at  different  intervals  as  they 
fell  from  her  ; and  these  all 
brought  forth  animals  in  the 
usual  course  of  generation. 
From  these  observations  it 
was  easy  to  infer,  that  the 
female  was  impregnated  nei- 
ther by  the  mouth,  as  some 
philosophers  imagined,  nor  by 
the  excrescence  at  the  thumbs, 
as  was  the  opinion  of  Lin- 
naeus, but  by  the  inspersion 
of  the  male  seminal  fluid  upon 
the  eggs,  as  they  proceeded 
from  the  body. 

A single  female  produces 
from  six  to  eleven  hundred 
eggs  at  a time ; and,  in  gene- 
ral, she  throws  them  all  out 
together  by  a single  effort ; 
though  sometimes  she  is  an 
hour  in  performing  this  task. 
While  she  is  thus  bringing 
forth,  it  may  be  observed, 
that  the  male  acts  the  part  of 
a midwife,  and  promotes  the 
expulsion  of  the  eggs  by  work- 
ing with  his  thumbs,  and 
compressing  the  female’s  body 
more  closely.  The  eggs  which 
were  compressed  in  the  womb, 
upon  being  emitted,  expand 
themselves  into  a round  form, 
and  drop  to  the  bottom  of  the 
water;  while  the  male  swims 
off,  and  strikes  with  his  arms 


as  usual,  though  they  had 
continued  so  long  in  a state 
of  violent  contraction. 

The  egg,  or  little  black 
globe,  which  produces  a tad- 
pole, is  surrounded  with  two 
different  kinds  of  liquor.  That 
which  immediately  surrounds 
the  globe  is  clear  and  tran- 
sparent, and  is  contained  in 
its  proper  membrane ; that 
which  surrounds  the  whole  is 
muddy  and  mucous.  The 
transparent  liquor  serves  for 
the  nourishment  of  the  tad- 
pole from  time  to  time;  and 
answers  the  same  purposes 
that  the  white  of  the  egg 
does  to  birds.  The  tadpoles, 
when  this  membrane  is  brok- 
en, are  found  to  adhere  with 
their  mouth  to  part  of  it; 
and  when  they  get  free,  they 
immediately  sink  to  the  bot- 
tom of  the  water,  never  being 
able  to  get  to  the  top  after, 
while  they  continue  in  their 
tadpole  form. 

But  to  return. — When  the 
spawn  is  emitted  and  impreg- 
nated by  the  male,  it  drops, 
as  was  said,  to  the  bottom, 
and  there  the  white  quickly 
and  sensibly  increases.  The 
eggs,  which,  during  the  four 
first  hours  suffer  no  percepti- 
ble change,  begin  then  to  en- 
large and  grow  lighter  ; by 
which  means  they  mount  to 
the  surface  of  the  water.  At 
the  end  of  eight  hours  the 
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white  in  which  they  swim 
grows  thicker,  the  eggs  lose 
their  blackness,  and,  as  they 
increase  in  size,  somewhat  of 
their  spherical  form.  The 
twenty-first  day,  the  egg  is 
seen  to  open  a little  on  one 
side,  and  the  beginning  of  a 
tail  to  peep  out,  which  be- 
comes more  and  more  distinct 
every  day.  The  thirty-ninth 
day  the  little  animal  begins 
to  have  motion ; it  moves  at 
intervals  its  tail;  and  it  is 
perceived  that  the  liquor  in 
which  it  is  circumfused  serves 
it  for  nourishment.  In  two 
days  more  some  of  these  little 
creatures  fall  to  the  bottom ; 
while  others  remain  swim- 
ming in  the  fluid  around 
them,  while  their  vivacity 
and  motion  are  seen  to  in- 
crease. Those  which  fall  to 
the  bottom  remain  there  the 
whole  day;  but  having  length- 
ened themselves  a little,  for 
hitherto  they  are  doubled  up, 
they  mount,  at  intervals,  to 
the  mucus  which  they  had 
quitted,  and  are  seen  to  feed 
upon  it  with  great  vivacity. 
The  next  day  they  acquire 
their  tadpole  form.*  In  three 
days  more  they  are  perceived 
to  have  two  little  fringes,  that 

* The  tadpole  is  furnished  with 
a small  tube  beneath  the  lower 
iaw,  which  acts  as  a sucker,  and 
by  means  of  which  it  can,  at  plea 
sure,  attach  itself  to  the  under 
surface  of  aquatic  plants  : from 


serve  as  fins,  beneath  the 
head ; and  these,  in  four  days 
after,  assume  a more  perfect 
form.  It  is  then,  also,  that 
they  are  seen  to  feed  very 
greedily  upon  the  pond-weed 
with  which  they  are  to  be 
supplied ; and,  leaving  their 
former  food,  on  this  they  con- 
tinue to  subsist  till  they  ar- 
rive at  maturity.  When  they 
come  to  be  ninety-two  days 
old,  two  small  feet  are  seen 
beginning  to  bourgeon  near 
the  tail : and  the  head  appears 
to  be  separate  from  the  body. 
The  next  day  the  legs  are 
considerably  enlarged  : four 
days  after  they  refuse  all  ve- 
getable food  ; their  mouth 
appears  furnished  with  teeth  ; 
and  their  hinder  legs  are  com- 
pletely formed.  In  two  days 
more  the  arms  are  completely 
produced;  and  now  the  frog 
is  every  way  perfect,  except 
that  it  still  continues  to  carry 
the  tail.  In  this  odd  situa- 
tion the  animal,  resembling 
at  once  both  a frog  and  a 
lizard,  is  seen  frequently  rising 
to  the  surface,  not  to  take 
food,  but  to  breathe.  In  this 
state  it  continues  for  about 
six  or  eight  hours,  and  then, 
the  tail  dropping  off  by  de- 

tbese  plants  it  cau  also  suspend  it- 
self, when  very  young,  by  a kind 
of  glutinous  thread,  in  the  same 
manner  as  spiders  drop  from  the 
ceiling  to  the  ground.— Author. 
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grees,  the  animal  appears  in 
its  most  perfect  form. 

Thus  the  frog,  in  less  than 
a day,  having  changed  its 
figure,  is  seen  to  change  its 
appetites  also.  So  extraordi- 
nary is  this  transformation, 
that  the  food  it  fed  upon  so 
greedily  but  a few  days  be- 
fore, is  now  utterly  rejected ; 
it  would  even  starve  if  sup- 
plied with  no  other.  As  soon 
as  the  animal  acquires  its 
perfect  state,  from  having  fed 
upon  vegetables,  it  becomes 
carnivorous,  and  lives  entire- 
ly upon  worms  and  insects. 
But  as  the  water  cannot  sup- 
ply these,  it  is  obliged  to  quit 
its  native  element,  and  seek 
for  food  upon  land,  where  it 
lives  by  hunting  worms,  and 
taking  insects  by  surprise. 
At  first,  being  feeble  and  un- 
able to  bear  the  warmth  of 
the  sun,  it  hides  among  bushes 
and  under  stones ; but  when 
a shower  comes  to  refresh  the 
earth,  then  the  whole  multi- 
tude are  seen  to  quit  their 
retreats,  in  order  to  enjoy 
the  grateful  humidity.  Upon 
many  occasions  the  ground  is 
seen  perfectly  blackened  with 
their  numbers ; some  hunting 
for  prey,  and  some  seeking 
secure  lurking  places.  From 
the  myriads  that  offer  on  such 
occasions,  some  have  been  in- 
duced to  think  that  these  ani- 
mals were  generated  in  the 


clouds,  and  thus  showered 
down  on  the  earth.  But  had 
they,  like  Derham,  traced 
them  to  the  next  pool,  they 
would  have  found  out  a bet- 
ter solution  for  the  diffi- 
culty.* 

The  frog  lives  for  the  most 


* On  this  subject  the  Rev.  Gilbert 
White  thus  addresses  himself  to 
Mr.  Pennant : — 

“ l need  not  remind  a gentle- 
man of  your  extensive  reading,  of 
the  excellent  account  there  is 
from  Mr.  Derham,  in  Ray's  ‘ Wis- 
dom, of  God,’,  etc.,  concerning  the 
migration  of  frogs  from  their  breed- 
ing ponds.  In  this  account,  he  at 
once  subverts  that  foolish  opinion 
of  their  dropping  from  the  clouds 
in  rain  ; showing  that  it  is  from 
the  grateful  coolness  and  moisture 
of  these  showers  that  they  are 
tempted  to  set  out  on  their  travels, 
which  they  defer  till  those  fall.” 

Of  the  circumstance  thus  strong- 
ly denied,  we  have,  how'ever,  both 
ancient  records  and  modern  in- 
stances. Mr.  Loudon  learned,  from 
an  English  family  resident  at 
Rouen,  in  1826,  that  during  a very 
heavy  thunder-storm, accompanied 
by  violent  wind  and  almost  mid- 
night darkness,  an  innumerable 
multitude  of  young  frogs  fell  on 
and  around  the  house.  They  were 
extremely  small,  but  perfectly 
formed  ; all  dead  ; and  the  night 
being  intensely  hot,  they  shri  velled 
up  to  so  many  points,  not  bigger 
than  the  heads  of  pins. 

The  reason  why  frogs  go  abroad 
during  showers,  is  accounted  for 
on  the  principle  that  they  take  in 
their  supply  of  liquid  through  the 
skin  alone,  which  absorbs  all  they 
imbibe,  and  rejects,  by  transpira- 
tion, whatever  they  emit.  For  the 
phenomenon  of  their  aerial  flight 
we  may  perhaps  account,  by  sup- 
posing that  they  had  been  taken 
up,  with  the  water  of  some  ad- 
jacent pools,  during  a hurricane 
or  tornado. — Ed. 
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part  out  of  the  water;  but 
when  the  cold  nights  begin  to 
set  in,  it  returns  to  its  native 
element,  always  choosing  stag- 
nant waters,  where  it  can  lie 
without  danger,  concealed  at 
the  bottom.  In  this  manner 
it  continues  torpid,  or  with 
but  very  little  motion,  all  the 
winter : like  the  rest  of  the 
dormant  race,  it  requires  no 
food;  and  the  circulation  is 
slowly  carried  on  without  any 
assistance  from  the  air. 

It  is  at  the  approach  of 
spring  that  all  these  animals 
are  roused  from  a state  of 
slumber  to  a state  of  enjoy- 
ment. A short  time  after 
they  rise  from  the  bottom 
they  begin  to  pair,  while  those 
that  are  as  yet  too  young 
come  upon  land  before  the 
rest.  For  this  reason,  while 
the  old  ones  continue  con- 
cealed in  the  beginning  of 
spring,  the  small  ones  are 
more  frequently  seen  ; the 
former  remaining  in  the  lake 
to  propagate,  while  the  latter 
are  not  yet  arrived  at  a state 
of  maturity. 

The  difference  of  sexes, 
which  was  mentioned  above, 
is  not  perceivable  in  these 
animals,  until  they  have  ar- 
rived at  their  fourth  year; 
nor  do  they  begin  to  propa- 
gate till  they  have  completed 
that  period.  By  comparing 
their  slow  growth  with  their 


other  habitudes,  it  would  ap- 
pear that  they  live  about 
twelve  years ; but  having  so 
many  enemies,  both  by  land 
and  water,  it  is  probable  that 
few  of  them  arrive  at  the  end 
of  their  term. 

Frogs  live  upon  insects  of 
all  kinds ; but  they  never  eat 
any  unless  they  have  motion. 
They  continue  fixed  and  im- 
movable till  their  prey  ap- 
pears ; and  just  when  it  comes 
sufficiently  near,  they  jump  for- 
ward with  great  agility,  dart 
out  their  tongues,  and  seize  it 
with  certainty.  The  tongue, 
in  this  animal,  as  in  the  toad, 
lizard,  and  serpent  kinds,  is 
extremely  long,  and  formed  in 
such  a manner,  that  it  swal- 
lows the  point  down  its  throat ; 
so  that  a length  of  tongue  is 
thus  drawn  out,  like  a sword 
from  its  scabbard,  to  assail  its 
prey.  This  tongue  is  furnished 
with  a glutinous  substance  ; 
and  whatever  insects  it  touch- 
es, infallibly  adheres,  and  is 
thus  held  fast  till  it  is  drawn 
into  the  mouth. 

As  the  frog  is  thus  supplied 
with  the  power  of  catching  its 
prey,  it  is  also  very  vivacious, 
and  able  to  bear  hunger  for  a 
very  long  time.  I have  known 
one  of  them  continue  a month 
in  summer  without  any  other 
food  than  the  turf  on  which 
it  was  placed  in  a glass  ves- 
sel. We  are  told  of  a German 
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surgeon,  that  kept  one  eight 
years  in  a glass  vessel,  covered 
with  a net.  Its  food  was  at 
all  times  but  sparing : in  sum- 
mer he  gave  it  fresh  grass, 
which  it  is  said  to  have  fed 
upon  ; and,  in  the  winter,  hay, 
a little  moistened;  he  like- 
wise, now  and  then,  put  flies 
into  the  glass,  which  it  would 
follow  with  an  open  mouth, 
and  was  very  expert  in  catch- 
ing them.  In  winter,  when 
the  flies  were  difficult  to  be 
found,  it  usually  fell  away, 
and  grew  very  lean  ; but  in 
the  summer,  when  they  were 
plenty,  it  soon  grew  fat  again. 
It  was  kept  in  a warm  room, 
and  was  always  lively  and 
ready  to  take  its  prey : how- 
ever, in  the  eighth  winter, 
when  there  were  no  flies  to 
be  found,  it  fell  away  and  died. 
It  is  not  certain  how  long  it 
might  have  lived,  had  it  been 
supplied  with  proper  nourish- 
ment ; but  we  are  certain, 
that  a very  little  food  is  capa- 
ble of  sufficing  its  necessities. 

Nor  is  the  frog  less  tena- 
cious of  life.  It  will  live  and 
jump  about  several  hours  af- 
ter its  head  has  been  cut  off. 
It  will  continue  active,  though 
all  its  bowels  are  taken  out ; 
and  it  can  live  some  days, 
though  entirely  stripped  of  its 
skin.  This  cruel  trick,  which 
is  chiefly  practised  among 
school-boys,  of  skinning  frogs, 


an  operation  which  is  done  in 
an  instant,  seems  for  some 
hours  no  way  to  abate  their 
vigour.  I am  assured  that 
some  of  them  get  a new  skin, 
and  recover,  after  this  pain- 
ful experiment. 

The  croaking  of  frogs  is  well 
known;  and,  from  thence,  in 
some  countries,  they  are  dis- 
tinguished by  the  ludicrous 
title  of  Dutch  Nightingales.* 
Indeed,  the  aquatic  frogs  of 
Holland  are  loud  beyond  what 
one  would  imagine.  We  could 
hardly  conceive  that  an  ani- 
mal, not  bigger  than  one’s 
fist,  should  be  able  to  send 
forth  a note  that  is  heard  at 
three  miles’  distance ; yet  such 
is  actually  the  case.f  The 
large  water-frogs  have  a note 
as  loud  as  the  bellowing  of  a 
bull;  and,  for  this  purpose, 
puff  up  the  cheeks  to  a sur- 
prising magnitude.  Of  all  frogs, 
however,  the  male  only  croaks ; 
the  female  is  silent,  and  the 
voice  in  the  other  seems  to  be 
the  call  to  courtship.  It  is 


* On  account  of  its  loud  note, 
which  is  fancied  to  resemble  the 
hoarse  lowing  of  kine,  the  name  of 
Bull  frog  has  been  bestowed  upon 
this  animal.  It  is  of  the  edible 
species,  frequently  measures  from 
the  nose  to  the  hind  feet  a foot 
long,  and  is  found  in  almost 
every  marsh  or  pond  of  North  A- 
merica.  Although  naturally  shy 
and  timid,  it  may  be  trained  to  a 
considerable  degree  of  familiarity. 
— Ed. 

t Rsesel,  ibid.— Author. 
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certain,  that  at  these  times 
when  they  couple,  the  loud- 
ness of  their  croaking  is  in 
some  places  very  troublesome ; 
for  then  the  whole  lake  seems 
vocal;  and  a thousand  dis- 
sonant notes  perfectly  stun 
the  neighbourhood.  At  other 
times,  also,  before  wet  wea- 
ther, their  voices  are  in  full 
exertion  : they  are  then  heard 
with  unceac  ing  assiduity,  send- 
ing forth  their  call,  and  wel- 
coming the  approaches  of 
their  favourite  moisture.  No 
weather-glass  was  ever  so  true 
as  a frog  in  foretelling  an  ap- 
proaching change  ; and,  in 
fact,  the  German  surgeon, 
mentioned  above,  kept  his 
frog  for  that  purpose.  It  was 
always  heard  to  croak  at  the 
approach  of  wet  weather ; but 
was  as  mute  as  a fish  when  it 
threatened  a continuance  of 
fair.  This  may  probably  serve 
to  explain  an  opinion  which 
some  entertain,  that  there  is 
a month  in  the  year,  called 
Paddock  Moon , in  which  the 
frogs  never  croak : the  whole 
seems  to  be  no  more  than 
that,  in  the  hot  season,  when 
the  moisture  is  dried  away, 
and  consequently,  when  these 
animals  neither  enjoy  the 
quantity  of  health  or  food 
that  at  other  times  they  are 
supplied  with,  they  show,  by 
their  silence,  how  much  they 
are  displeased  with  the  wea- 


ther. All  very  dry  weather  is 
hurtful  to  their  health,  and 
prevents  them  from  getting 
their  prey.  They  subsist  chiefly 
upon  worms  and  snails;  and 
as  drought  prevents  these  from 
appearing,  the  frog  is  thus 
stinted  in  its  provisions,  and 
also  wants  that  grateful  humi- 
dity which  moistens  its  skin, 
and  renders  it  alert  and  ac- 
tive.* 


* Among  various  kinds  of  frogs, 
to  notice  the  most  remarkable,  we 
shall  mention  the  Tree  frog,  a na- 
tive of  America,  France,  Germany, 
Italy,  and  many  other  European 
regions,  but  never  found  in  Bri- 
tain. It  is  small,  and  of  a slender, 
elegant  shape,  with  the  under  sur- 
face of  the  limbs  reddish,  and  on 
each  side  of  the  body  a longitudi- 
nal blackish  or  violet-coloured 
streak.  This  animal,  during  the 
summer  months,  resides  princi- 
pally on  the  upper  branches  of 
trees,  where  it  wanders  among  the 
foliage  in  quest  of  insects.  These 
it  catches  with  great  dexterity, 
stealing  softly  on  them,  as  a cat 
moves  towards  a mouse,  till  at  a 
proper  distance,  when  it  makes  a 
sudden  spring  of  frequently  more 
than  a foot  in  height.  It  often 
suspends  itself  by  its  feet,  or  abdo- 
men, to  the  upper  parts  of  leaves, 
remaining  thus  concealed  among 
the  foliage,  and  will  even  stick  to 
glass  by  pressing  with  the  belly 
against  it.  About  the  end  of  au- 
tumn the  tree-frog  retires  to  the 
water  and  lies  concealed  in  a tor- 
pid state  in  the  mud  till  the  spring, 
when,  on  the  return  of  warm  wea- 
ther, it  emerges,  like  the  rest  of  its 
genus,  to  deposit  its  spawn  in  the 
water. 

A battle  between  one  of  these 
frogs  and  a snake  was  seen  in  the 
top  of  a mangrove-tree,  by  an  of- 
ficer sailing  up  one  of  the  rivers  of 
Surinam  in  a canoe.  When  first 
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As  frogs  adhere  closely  to 
the  backs  of  their  own  spe- 
cies, so  it  has  been  found,  by 
repeated  experience,  they  will 
also  adhere  to  the  backs  of 
fishes.  Few  that  have  ponds, 
but  know  that  these  animals 
will  stick  to  the  backs  of  carp, 


perceived,  the  head  and  shoulders 
of  the  frog  were  in  the  jaws  of  the 
snake,  which  was  about  the  size  of 
a large  kitchen  poker.  This  crea- 
ture had  its  tail  twisted  round  a 
tough  limb  of  the  mangrove,  while 
the  frog,  which  appeared  about 
the  size  of  a man’s  fist,  had  laid 
hold  of  a twig  with  his  hind  feet. 
In  this  position  they  were  contend- 
ing, the  one  for  life,  the  other  for 
his  dinner,  forming  one  strait  line 
between  the  two  branches ; and 
thus  they  continued  for  some  time, 
apparently  stationary,  and  without 
a struggle.  The  jaws  of  the  snake 
gradually  relaxing,  formed  by  their 
elasticity  an  incredible  orifice, 
when  the  body  and  forelegs  of  the 
frog  by  little  and  little  disappear- 
ed, till  finally  nothing  more  was 
seen  than  the  hinder  feet  and 
claws,  which  were  at  last  disen- 
gaged from  the  twig,  and  the  whole 
body  drawn  down  the  throat  of  its 
formidable  adversary  by  suction. 
The  least  of  all  European  frogs, 
hardly  ever  equalling  the  tree-frog 
in  size,  is  the  Fire  frog,  a native  of 
Germany,  Italy,  and  many  other 
parts  of  Europe,  but  not  found  in 
England.  The  under  parts  both 
of  the  body  and  limbs  are  orange- 
coloured,  spotted  or  variegated 
with  irregular  markings  of  dull 
blue,  aud  from  this  leading  colour 
arises  its  strange  denomination. 

The  common  frog  of  France  is 
the  Green  frog,  the  thighs  of  w hich 
are  brought  to  table,  and  much  es- 
teemed there  by  the  proficients  in 
good  eating.  The  gourmands  of 
Vienna  entertain  a similar  taste, 
though  so  strong  a prejudice  is 
entertained  in  this  country  against 
the  animal. — Ed. 


and  fix  their  fingers  in  the 
corners  of  each  eye.  In  this 
manner  they  are  often  caught 
together  ; the  carp  blinded 
and  wasted  away.  Whether 
this  proceeds  from  the  desires 
of  the  frog,  disappointed  of 
its  proper  mate,  or  whether  it 
be  a natural  enmity  between 
frogs  and  fishes,  I will  not 
take  upon  me  to  say.  A story 
told  us  by  Walton,  might  be 
apt  to  incline  us  to  the  latter 
opinion. 

“ As  Dubravius-,*  a bishop 
of  Bohemia,  was  walking  with 
a friend  by  a large  pond  in 
that  country,  they  saw  a frog, 
when  a pike  lay  very  sleepily 
and  quiet  by  the  shore  side, 
leap  upon  his  head,  and  the 
frog  having  expressed  malice 
or  anger  by  his  swoln  cheeks 
and  staring  eyes,  did  stretch 
out  his  legs,  and  embraced 
the  pike’s  head,  and  present- 
ly reached  them  to  his  eyes, 
tearing  with  them  and  his 
teeth  those  tender  parts ; the 
tpike,  irritated  with  anguish, 
moves  up  and  down  the  water, 

* The  subject  of  the  quotation 
made  here,  with  some  want  of  ex- 
actness, from  old  Izaak’s  * Angler,’ 
was  bishop  of  Olmutz,  in  Mora- 
via, but  by  birth  a Bohemian,  and 
lived  during  the  sixteenth  century. 
He  wrote  a quaint  treatise  ‘ On 
Fish  and  Fish  ponds,’  from  the  first 
book  of  which  the  passage  before 
us  has  been  borrowed.  One  George 
Cburchey,  a fellow  of  LyonViun, 
translated  this  work  into  English; 
4to.,  1599— Ed. 
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and  rubs  himself  against  weeds, 
and  whatever  he  thought 
might  quit  him  of  his  enemy ; 
but  all  in  vain,  for  the  frog 
did  continue  to  ride  trium- 
phantly, and  to  bite  and  tor- 
ment the  pike  till  his  strength 
failed,  and  then  the  frog  sank 
with  the  pike  to  the  bottom 
of  the  water : then  presently 
the  frog  appeared  again  at  the 
top,  and  croaked,  and  seemed 
to  rejoice  like  a conqueror; 
after  which  he  presently  re- 


tired to  his  secret  hole.  The 
bishop,  that  had  beheld  the 
battle,  called  his  fisherman  to 
fetch  his  nets,  and  by  all 
means  to  get  the  pike,  that 
they  might  declare  what  had 
happened.  The  pike  was  drawn 
forth,  and  (found  with)  both 
his  eyes  eaten  out  ; at  which, 
when  they  began  to  wonder, 
the  fisherman  wished  them  to 
forbear,  and  assured  them  he 
was  certain  that  pikes  were 
often  so  served.” 


CHAP.  III. 

OF  THE  TOAD,  AND  ITS  VARIETIES. 


If  we  regard  the  figure  of  the 
toad,  there  seems  nothing  in  it 
that  should  disgust  more  than 
that  of  the  frog.  Its  form  and 
proportions  are  nearly  the 
same ; and  it  chiefly  differs 
in  colour,  which  is  blacker; 
and  its  slow  and  heavy  motion, 
which  exhibits  nothing  of  the 
agility  of  the  frog : yet  such 
is  the  force  of  habit,  begun 
in  early  prejudice,  that  those 
who  consider  the  one  as  a 
harmless  playful  animal,  turn 
from  the  other  with  horror 
and  disgust.  The  frog  is  con- 
sidered as  a useful  assistant, 


in  ridding  our  grounds  of  ver- 
min ; the  toad,  as  a secret 
enemy,  that  only  wants  an 
opportunity  to  infect  us  with 
its  venom. 

The  imagination,  in  this 
manner  biassed  by  its  terrors, 
paints  out  the  toad  in  the 
most  hideous  colouring,  and 
clothes  it  in  more  than  na- 
tural deformity.  Its  body  is 
broad : its  back  flat,  covered 
with  a dusky  pimpled  hide ; 
the  belly  is  large  and  swag- 
ging ; the  pace  laboured  and 
crawding ; its  retreat  gloomy 
and  filthy ; and  its  whole  ap- 
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pearance  calculated  to  excite 
disgust  and  horror : yet,  up- 
on ray  first  seeing  a toad, 
none  of  all  these  deformities 
in  the  least  affected  me  with 
sensations  of  loathing:  born, 
as  I was,  in  a country  where 
there  are  no  toads,  I had 
prepared  ray  imagination  for 
some  dreadful  object  ; but 
there  seemed  nothing  to  me 
more  alarming  in  the  sight, 
than  in  that  of  a common 
frog  ; and,  indeed,  for  some 
time,  I mistook,  and  handled 
the  one  for  the  other.  When 
first  informed  of  my  mistake, 
I very  well  remember  my 
sensations : I wondered  how 
I had  escaped  with  safety, 
after  handling  and  dissecting 
a toad,  which  I had  mistaken 
for  a frog.  I then  began  to  lay 
in  a fund  of  horror  against 
the  whole  tribe,  which,  though 
convinced  they  are  harmless, 
I shall  never  get  rid  of.  My 
first  imaginations  were  too 
strong  not  only  for  my  reason, 
but  for  the  conviction  of  my 
senses. 

As  the  toad  bears  a general 
resemblance  of  figure  to  the 
frog,  so  also  it  resembles  that 
animal  in  its  nature  and  ap- 
petites. Like  the  frog,  the 
toad  is  amphibious ; like  that 
animal,  it  lives  upon  worms 
and  insects,  which  it  seizes 
by  darting  out  its  length  of 
tongue;  and  in  the  same 


manner  also  it  crawls  about 
in  moist  weather.  The  male 
and  female  couple  as  in  all 
the  frog  kind ; their  time  of 
propagation  being  very  early 
in  the  spring.  Sometimes  the 
females  are  seen  upon  land 
oppressed  by  the  males ; but 
more  frequently  they  are  cou- 
pled in  the  water.  They  con- 
tinue together  for  some  hours, 
and  adhere  so  fast  as  to  tear 
the  very  skin  from  the  parts 
they  stick  to.  In  all  this 
they  entirely  resemble  the 
frog ; but  the  assistance  which 
the  male  lends  the  female,  in 
bringing  forth,  is  a peculiarity 
in  this  species  that  must  not 
be  passed  over  in  silence. 
“ In  the  evening  of  a sum- 
mer’s day,  a French  gentle- 
man, being  in  the  king’s  gar- 
dens at  Paris,  perceived  two 
toads  coupled  together,  and 
he  stopped  to  examine  them. 
Two  facts  equally  new  sur- 
prised him  : the  first  was  the 
extreme  difficulty  the  female 
had  in  laying  her  eggs;  the 
second  was  the  assistance  lent 
her  by  the  male  for  this  pur- 
pose. The  eggs  of  the  female 
lie  in  her  body,  like  beads  on 
a string;  and  after  the  first, 
by  great  effort,  was  excluded, 
the  male  caught  it  with  his 
hinder  paws,  and  kept  work- 
ing it  till  he  had  thus  ex- 
tracted the  whole  chain.  In 
this  manner  the  animal  per- 
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formed,  in  some  measure,  the 
functions  of  a midwife;  im- 
pregnating, at  the  same  time, 
every  egg  as  it  issued  from 
the  body.” 

It  is  probable,  however,  that 
this  difficulty  in  bringing  forth 
obtains  only  upon  land ; and 
that  the  toad,  which  pro- 
duces its  spawn  in  the  water, 
performs  it  with  as  much 
ease  as  a frog.  They  propa- 
gate in  England  exactly  in 
the  manner  of  frogs;  and  the 
female,  instead  of  retiring  to 
dry  holes,  goes  to  the  bottom 
of  ponds,  and  there  lies  torpid 
all  the  winter,  preparing  to 
propagate  in  the  beginning  of 
spring.  On  these  occasions, 
the  number  of  males  is  found 
greatly  to  surpass  that  of  the 
other  sex,  there  being  above 
thirty  to  one.;  and  twelve  or 
fourteen  are  often  seen  cling- 
ing to  the  same  female. 

When,  like  the  frog,  they 
have  undergone  all  the  varia- 
tions of  their  tadpole  state, 
they  forsake  the  water;  and 
are  often  seen,  in  a moist 
summer’s  evening,  crawling 
up,  by  myriads,  from  fenny 
places,  into  dryer  situations. 
There,  having  found  out  a 
retreat,  or  having  dug  them- 
selves one  with  their  mouth 
and  hands,  they  lead  a pa- 
tient solitary  life,  seldom  ven- 
turing out,  except  when  the 
moisture  of  a summer’s  even- 


ing invites  them  abroad.  At 
that  time  the  grass  is  filled 
with  snails,  and  the  pathways 
covered  with  worms,  which 
make  their  principal  food. 
Insects  also  of  every  kind 
they  are  fond  of;  and  we 
have  the  authority  of  Linnaeus 
for  it,  that  they  sometimes 
continue  immovable,  with  the 
mouth  open,  at  the  bottom 
of  shrubs,  where  the  butter- 
flies, in  some  measure  fasci- 
nated, are  seen  to  fly  down 
their  throats.* 

In  a letter  from  Mr.  Arscott, 
there  are  some  curious  parti- 
culars relating  to  this  ani- 
mal, which  throw  great  light 
upon  its  history.  “ Concern- 
ing the  toad,”  says  he,  “ that 
lived  so  many  years  with  us, 
and  was  so  great  a favourite, 
the  greatest  curiosity  was  its 
becoming  so  remarkably  tame; 
it  had  frequented  some  steps 
before  our  hall-door  some 
years  before  my  acquaintance 
commenced  with  it,  and  had 
been  admired  by  my  father 
for  its  size,  (being  the  largest 
I ever  met  with,)  who  con- 
stantly paid  it  a visit  every 
evening.  I knew  it  myself 
above  thirty  years;  and,  by 
constantly  feeding  it,  brought 
it  to  be  so  tame,  that  it  always 
came  to  the  candle,  and  look- 


* ‘ Amcenitates vol.  vi.  p.  201. 
—Author. 
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ed  up,  as  if  expecting  to  be 
taken  up  and  brought  upon 
the  table,  where  I always  fed 
it  with  insects  of  all  sorts. 
It  was  fondest  of  flesh  mag- 
gots, which  I kept  in  bran  ; 
it  would  follow  them,  and 
when  within  a proper  dis- 
tance, would  fix  his  eyes,  and 
remain  motionless  for  near  a 
quarter  of  a minute,  as  if 
preparing  for  the  stroke, 
which  was  an  instantaneous 
throwing  its  tongue  at  a great 
distance  upon  the  insect, 
which  stuck  to  the  tip  by  a 
glutinous  matter.  The  mo- 
tion is  quicker  than  the  eye 
can  follow.  I cannot  say  how 
long  my  father  had  been  ac- 
quainted with  the  toad,  be- 
fore I knew  it;  but  when  I 
was  first  acquainted  with  it, 
he  used  to  mention  it  as  the 
old  toad  I have  known  so 
many  years ; I can  answer  for 
thirty-six  years.  This  old  toad 
made  its  appearance  as  soon 
as  the  warm  weather  came; 
and  1 always  concluded  it 
retired  to  some  dry  bank,  to 
repose  till  spring.  When  we 
new-laid  the  steps,  I had  two 
holes  made  in  the  third  step, 
on  each,  with  a hollow  of  more 
than  a yard  long  for  it ; in 
which  I imagine  it  slept,  as  it 
came  from  thence  at  its  first 
appearance.  It  was  seldom 
provoked.  Neither  that  toad, 
nor  the  multitudes  I have 


seen  tormented  with  great 
cruelty,  ever  showed  the  least 
desire  of  revenge,  by  spitting 
or  emitting  any  juice  from 
their  pimples.  Sometimes, 
upon  taking  it  up,  it  would 
let  out  a great  quantity  of 
clear  water,  which,  as  I have 
often  seen  it  do  the  same  up- 
on the  steps  when  quite  quiet, 
was  certainly  its  urine,  and 
no  more  than  a natural  eva- 
cuation. Spiders,  millipedes, 
and  flesh  maggots,  seem  to  be 
this  animal’s  favourite  food. 
I imagine  if  a bee  was  to  be 
put  before  a toad,  it  would 
certainly  eat  it  to  its  cost;* 
but  as  bees  are  seldom  stir- 
ring at  the  same  time  that 
toads  are,  they  rarely  come 
in  their  way ; as  they  do  not 
appear  after  sun-rising,  or 
before  sun-set.  In  the  heat 
of  the  day  they  will  come  to 
the  mouth  of  their  hole,  I 
believe  for  air.  I once,  from 
my  parlour  window,  observed 
a large  toad  I had  in  the  bank 
of  a bowling-green,  about 
twelve  at  noon  in  a very  hot 
day,  very  busy  and  active  up- 
on the  grass.  So  uncommon 
an  appearance  made  me  go 
out  to  see  what  it  was ; when 
I found  an  innumerable  swarm 
of  winged  ants  had  dropped 


* haesel  tried  a frog;  it  swallow- 
ed the  bee  alive  : its  stomach  was 
stung,  and  the  auiinal  vomited  it 
up  again. — AUTHOR. 
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round  his  hole  ; which  temp- 
tation was  as  irresistible  as  a 
turtle  would  be  to  a luxurious 
alderman.  In  respect  to  its 
end,  had  it  not  been  for  a tame 
raven,  I make  no  doubt  but 
it  would  have  been  now  living. 
This  bird,  one  day  seeing  it  at 
the  mouth  of  its  hole,  pulled 
it  out,  and,  although  I res- 
cued it,  pulled  out  one  eye, 
and  hurt  it  so,  that,  notwith- 
standing its  living  a twelve- 
month,  it  never  enjoyed  itself, 
and  had  a difficulty  of  taking 
its  food,  missing  the  mark 
for  want  of  its  eye.  Before 
that  accident,  it  had  all  the 
appearance  of  perfect  health.” 

To  this  account  of  the  toad’s 
inoffensive  qualities,  I will 
add  another  from  Valisnieri, 
to  show  that,  even  taken  in- 
ternally, the  toad  is  no  way 
dangerous.  “ In  the  year  1692, 
some  German  soldiers,  who 
had  taken  possession  of  the 
castle  of  Arceti,  finding  that 
the  peasants  of  the  country 
often  amused  themselves  in 
catching  frogs,  and  dressing 
them  for  the  table,  resolved 
to  provide  themselves  with  a 
like  entertainment,  and  made 
preparations  for  frog-fishing, 
in  the  same  manner.  It  may 
easily  be  supposed  that  the 
Italians  and  their  German 
guests  were  not  very  fond  of 
each  other;  and  indeed  it  is 
natural  to  think,  that  the 


soldiers  gave  the  poor  people 
of  the  country  many  good 
reasons  for  discontent.  They 
were  not  a little  pleased, 
therefore,  when  they  saw  them 
go  to  a ditch  where  toads,  in- 
stead of  frogs,  were  found  in 
abundance.  The  Germans,  no 
way  distinguishing  in  their 
sport,  caught  them  in  great 
numbers  ; while  the  peasants 
kept  looking  on,  silently  flat- 
tering themselves  with  the 
hopes  of  speedy  revenge. 
After  being  brought  home,  the 
toads  were  dressed  up  after 
the  Italian  fashion  : the  pea- 
sants were  quite  happy  at 
seeing  their  tyrants  devour 
them  with  so  good  an  appe- 
tite, and  expected  every  mo- 
ment to  see  them  drop  down 
dead.  But  what  was  their 
surprise  to  find  that  the  Ger- 
mans continued  as  well  as 
ever,  and  only  complained  of 
a slight  excoriation  of  the  lips, 
which  probably  arose  from 
some  other  cause  than  that 
of  their  repast.” 

I will  add  another  story, 
from  Solenander;  who  tells 
us,  that  a tradesman  of  Rome 
and  his  wife  had  long  lived 
together  with  mutual  discon- 
tent ; the  man  was  dropsical, 
and  the  woman  amorous : this 
ill-matched  society  promised 
soon,  by  the  very  infirm  state 
of  the  man,  to  have  an  end  ; 
| but  the  woman  was  unwilling 
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to  wait  the  progress  of  the 
disorder,  and  therefore  con- 
cluded that,  to  get  rid  of  her 
husband,  nothing  was  left  her 
but  poison.  For  this  purpose, 
she  chose  out  a dose  that  she 
supposed  would  be  the  most 
effectual ; and  having  calcined 
some  toads,  mixed  their  pow- 
der with  his  drink.  The  man, 
after  taking  a hearty  dose, 
found  no  considerable  incon- 
venience, except  that  it  great- 
ly promoted  urine.  His  wife, 
who  considered  this  as  a be- 
ginning symptom  of  the  ve- 
nom, resolved  not  to  stint  the 
next  dose,  but  gave  it  in  great- 
er quantities  than  before.  This 
also  increased  the  former  sym- 
tom  ; and,  in  a few  days,  the 
woman  had  the  mortification 
to  see  her  detested  husband 
restored  to  perfect  health,  and 
remained  in  utter  despair  of 
ever  being  a widow. 

From  all  this  it  will  appear 
with  what  injustice  this  ani- 
mal has  hitherto  been  treated. 
It  has  undergone  every  kind 
of  reproach  ; and  mankind 
have  been  taught  to  consider 
as  an  enemy,  a creature  that 
destroys  that  insect  tribe, 
which  are  their  real  invaders. 
We  are  to  treat,  therefore,  as 
fables,  those  accounts  that  re- 
present the  toad  as  possessed 
of  poison  to  kill  at  a dis- 
tance ; of  its  ejecting  its  ve- 
nom, which  burns  wherever 


it  touches ; of  its  infecting 
those  vegetables  near  which 
it  resides ; of  its  excessive 
fondness  for  sage,  which  is 
rendered  poisonous  by  its  ap- 
proach ; these,  and  a hundred 
others  of  the  same  kind,  pro- 
bably took  their  rise  from  an 
antipathy  which  some  have 
to  all  animals  of  the  kind. 
It  is  a harmless,  defenceless 
creature,  torpid  and  un  venom- 
ous, and  seeking  the  darkest 
retreats,  not  from  the  malig- 
nity of  its  nature,  but  the 
multitude  of  its  enemies. 

Like  all  the  frog  kind,  the 
toad  is  torpid  in  winter.  It 
chooses  then,  for  a retreat, 
either  the  hollow  root  of  a 
tree,  the  cleft  of  a rock,  or 
sometimes  the  bottom  of  a 
pond,  where  it  is  found  in  a 
state  of  seeming  insensibility. 
As  it  is  very  long-lived,  it  is 
very  difficult  to  be  killed;  its 
skin  is  tough,  and  cannot  be 
easily  pierced;  and,  though 
covered  with  wounds,  the  ani- 
mal continues  to  show  signs 
of  life,  and  every  part  appears 
in  motion.  But  what  shall 
we  say  to  its  living  for  cen- 
turies lodged  in  the  bosom  of 
a rock,  or  cased  within  the 
body  of  an  oak-tree,  without 
the  smallest  access  on  any 
side  either  for  nourishment 
or  air,  and  yet  taken  out  alive 
and  perfect ! Stories  of  this 
kind  it  would  be  as  rash  to 
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contradict  as  difficult  to  be- 
lieve ; we  have  the  highest 
authorities  bearing  witness  to 
their  truth,  and  yet  the  whole 
analogy  of  nature  seems  to 
arraign  them  of  falsehood. 
Bacon  asserts  that  toads  are 
found  in  this  manner ; Dr. 
Plot  asserts  the  same.  There 

is,  to  this  day,  a marble 
chimney-piece  at  Chatsworth, 
with  the  print  of  a toad  upon 

it,  and  a tradition  of  the 
manner  in  which  it  was  found. 
In  the  * Memoirs  of  the  Aca- 
demy of  Sciences ,’  there  is 
an  account  of  a toad  found 
alive  and  healthy  in  the  heart 
of  a very  thick  elm,  without 
the  smallest  entrance  or 
egress.*  In  the  year  1731, 
there  was  another  found,  near 
Nantes,  in  the  heart  of  an  old 
oak,  without  the  smallest  is- 
sue to  its  cell;  and  the  dis- 
coverer was  of  opinion,  from 
the  size  of  the  tree,  that  the 
animal  could  not  have  been 
confined  there  less  than  eighty 
or  a hundred  years,  without 
sustenance  and  without  air. 
To  all  these  we  can  only  op- 
pose the  strangeness  of  the 
facts;  the  necessity  this  ani- 
mal appears  under  of  receiv- 
ing air ; and  its  flying,  lik6 
all  other  animals,  in  the  air- 
pump,  when  deprived  of  this 
all-sustaining  fluid.  But  whe- 


* Vide  the  year  1719.— Author. 


ther  these  be  objections  to 
weigh  against  such  respectable 
and  disinterested  authority  I 
will  not  pretend  to  determine ; 
certain  it  is,  that  if  kept  in  a 
damp  place,  the  toad  will  live 
for  several  months  without 
any  food  whatsoever.* 


* It  was  stated,  by  the  * Derby 
Reporter ,’  during  June,  1837,  that 
the  discovery  had  just  taken  place 
of  a toad  imbedded  in  the  solid 
rock,  at  a limestone  quarry,  of 
which  the  situation  and  proprie- 
tors were  specified,  in  that  county. 
The  rock  was  eight  yards  below 
the  surface  ; and  the  poor  reptile 
did  not  live  more  than  five  minutes 
after  being  extricated  from  its  cu- 
rious dwelling. 

Many  other  facts  of  this  kind 
might  be  quoted  ; and  to  ascertain 
the  truth  of  them,  Herissant,  a 
French  poet  and  physician,  under- 
took, in  1 777,  the  following  experi- 
ments. He  shut  up  three  toads  in 
laster,  and  having  sealed  the 
oxes  that  contained  them,  they 
were  deposited  in  the  Academy  of 
Sciences.  At  the  end  of  eighteen 
months  one  of  these  toads  was 
dead,  but  the  other  two  were  still 
living.  Nobody  could  doubt  the 
authenticity  of  this  fact,  yet  the 
experiments  were  severely  criti- 
cised, as  well  as  the  observations 
which  they  seemed  to  confirm.  It 
was  contended  that  air  must  have 
come  to  the  animals  through  some 
imperceptible  hole  which  escaped 
the  observer’s  notice.  Some  pro- 
bability, however,  was  given  to 
this  circumstance  by  the  research- 
es, published  in  1817,  of  Dr.  Ed- 
wards, who  has  observed  that 
toads,  shut  up  totally  in  plaster, 
and  absolutely  deprived  of  air, 
lived  for  a great  number  of  days, 
and  much  longer  than  those  which 
were  forced  to  remain  under  water. 
Hence  it  appears  that  the  air 
evidently  penetrated  through  the 
plaster,  as  the  toads  enclosed  in 
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To  this  extraordinary  ac- 
count, which  is  doubtful,  I 
will  add  au other  not  less  so  ; 
which  is,  that  of  toads  suck- 
ing cancerous  breasts,  and  thus 
extracting  the  venom,  and 
performing  a cure.  The  first 
account  we  have  of  this  is  in 
a letter  to  the  bishop  of  Car- 
lisle from  Dr.  Pitfield,  who 
was  the  first  person  of  conse- 
quence that  attended  the  ex- 
periment. His  letter  is  as 
follows  : — 

“ Your  lordship  must  have 
taken  notice  of  a paragraph 
in  the  papers  with  regard  to 

that  substance  perished  when  wa- 
ter was  employed  as  an  additional 
covering. 

For  some  farther  light  upon  this 
obscure  subject,  we  are  indebted 
to  professor  Buckland.  He  com- 
mitted twenty-four  toads  to  two 
blocks  of  stone  , the  cavity  which 
contained  each  lot  being  covered 
with  glass,  and  over  that  a circular 
slate,  for  the  purpose  of  protection. 
The  toads  thus  immersed  were 
buried  three  feet  under  ground  ; 
and  when  taken  up,  after  the  lapse 
of  a year,  most  of  the  twelve  rep- 
tiles enclosed  in  porous  limestone 
were  found  alive;  the  others,  for 
which  a receptacle  of  sand-stone 
had  been  chosen,  not  only  proved 
dead,  but  the  total  decay  of  their 
bodies  indicated  that  they  must 
have  died  some  months  before. 
The  phenomena  of  live  toads  en- 
closed in  rocks  and  trees,  we  may 
perhaps  explain,  by  supposing  that 
the  young  toad  has  no  sooner  left 
its  tadpole  state,  and  emerged 
from  the  water,  than  it  seeks  shel- 
ter in  the  holes  and  crevices  of 
rocks  and  trees,  and  becomes  ulti- 
mately closed  up  by  stalactitic  in- 
crustation, or  the  new  particles  of 
growing  timber. — Ed. 


the  application  of  toads  to  a 
cancered  breast.  A patient  of 
mine  has  sent  to  the  neigh- 
bourhood of  Hungerford,  and 
brought  down  the  very  woman 
on  whom  the  cure  was  done. 
I have,  with  all  the  attention 
I am  capable  of,  attended 
the  operation  for  eighteen  or 
twenty  days,  and  am  surprised 
at  the  phenomenon.  I am  in 
no  expectation  of  any  great 
service  from  the  application  ; 
the  age,  constitution,  and  tho- 
roughly cancerous  condition, 
of  the  person,  being  uncon- 
querable barriers  to  it.  How 
an  ailment  of  that  kind,  ab- 
solutely local,  in  an  otherwise 
sound  habit,  and  of  a likely 
age,  might  be  relieved,  I can- 
not say.  But  as  to  the  opera- 
tion, thus  much  I can  assert, 
that  there  is  neither  pain  nor 
nauseousness  in  it.  The  ani- 
mal is  put  into  a linen  bag  all 
but  its  head,  and  that  is  held 
to  the  part.  It  has  generally 
instantly  laid  hold  of  the 
foulest  part  of  the  sore,  and 
sucked  with  greediness  until 
it  dropped  off  dead.  It  has 
frequently  happened  that  the 
creature  has  swollen  imme- 
diately, and,  from  its  agonies, 
appeared  to  be  in  great  pain. 
I have  weighed  them  for  se- 
veral days  together,  before 
and  after  the  application,  and 
found  their  increase  of  weight, 
in  the  different  degrees,  from 
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a drachm  to  near  an  ounce. 
They  frequently  sweat  exceed- 
ingly, and  turn  quite  pale, 
sometimes  they  disgorge,  re- 
cover, and  become  lively  a- 
gain  : I think  the  whole  scene 
is  surprising,  and  a very  re- 
markable piece  of  natural  his- 
tory. From  the  constant  in- 
offensiveness which  I have 
observed  in  them,  I almost 
question  the  truth  of  their 
poisonous  spitting.  Many  peo- 
ple here  expect  no  great  good 
from  the  application  of  toads 
to  cancers ; and  where  the 
disorder  is  not  absolutely  lo- 
cal, none  is  to  be  expected. 
When  it  is  seated  in  any  part 
not  to  be  well  come  at  for 
extirpation,  I think  it  is  hardly 
to  be  imagined,  but  that  the 
having  it  sucked  clean  as  often 
as  you  please,  must  give  great 
relief.  Every  body  knows  that 
dogs  licking  of  sores,  cures 
them ; which  is,  I suppose, 
chiefly  by  keeping  them  clean. 
If  there  be  any  credit  to  be 
given  to  history,  poisons  have 
been  sucked  out.  Pallentia 
vulnera  lambit  ore  venena 
trohens , are  the  words  of  Lu- 
can on  the  occasion.  If  the 
people  to  whom  these  words 
are  applied  did  their  cure  by 
immediately  following  the  in- 
jection of  the  poison,  the  local 
confinement  of  another  poison 
brings  the  case  to  a great  de- 
gree of  similarity.  I hope  I 


have  not  tired  your  lordship 
with  my  long  tale  : as  it  is  a , 
true  one,  and,  in  my  appre- 
hension, a curious  piece  of 
natural  history,  I could  not 
forbear  communicating  it  to 
you.  I own  I thought  the 
story  in  the  papers  to  be  an 
invention  ; and  when  I consi- 
dered the  instinctive  principle 
in  all  animals  of  self-preser- 
vation, I was  confirmed  in  my 
disbelief : but  what  I have  re- 
lated I saw ; and  all  theory 
must  yield  to  fact.  It  is  only 
the  Rubeta,  the  land-toad, 
which  has  the  property  of 
sucking  : I cannot  find  any, 
the  least,  mention  of  the  pro- 
perty in  any  one  of  the  old 
naturalists.  My  patient  can 
bear  to  have  but  one  applied 
in  twenty -four  hours.  The 
woman  who  was  cured  had 
them  on  day  and  night,  without 
intermission,  for  five  weeks. 
Their  time  of  hanging  at  the 
breast  has  been  from  one  to 
six  hours.” 

Other  remarks  made  upon 
their  method  of  performing 
this  extraordinary  operation 
are  as  follow  : — “ Some  toads 
die  very  soon  after  they  have 
sucked ; others  live  about  a 
quarter  of  an  hour,  and  some 
much  longer.  For  example, 
one  that  was  applied  about 
seven  o’clock  sucked  till  ten, 
and  died  as  soon  as  it  was 
taken  from  the'" breast ; ano- 


THE  TOAD. 


217 


ther  that  immediately  suc- 
ceeded continued  till  three 
o’clock,  but  dropped  dead  from 
the  wound  : each  swelled  ex- 
ceedingly, and  grew  of  a pale 
colour.  They  do  not  seem  to 
suck  greedily,  and  often  turn 
their  heads  away  ; but  during 
the  time  of  their  sucking,  they 
were  heard  to  smack  their  lips 
like  a young  child.”* 

From  this  circumstantial  ac- 
count of  the  progress  of  this 
extraordinary  application,  one 
could  hardly  suppose  that  any 
doubt  could  remain  of  the 
ingenious  observer’s  accuracy ; 
and  yet,  from  information 
which  I have  received  from 
authority  still  more  respecta- 
ble, there  is  much  reason,  as 
yet,  to  suspend  our  assent. 
A lady,  who  was  under  the 
care  of  the  present  president 
of  the  College  of  Physicians, 
was  induced  by  her  friends  to 
try  the  experiment ; and,  as 
he  saw  the  case  was  desperate, 
and  that  it  would  quiet  her 
mind  as  well  as  theirs,  he 
permitted  the  trial.  During 
the  whole  continuance  of  their 
application,  she  could  never 
thoroughly  perceive  that  they 
sucked  her ; but  that  did  not 
prevent  their  swelling  and 
dying,  as  in  the  former  in- 
stances. Once  indeed,  she 


* ‘ British  Zoology vol.  iii.  *>. 
338.-— Author. 


said,  she  thought  that  one  of 
them  seemed  to  suck  ; but  the 
physician,  and  those  who  at- 
tended, could  not  perceive  any 
appearance  of  it.  Thus,  after 
all,  it  is  a doubt  whether  these 
animals  die  by  the  internal  or 
the  external  application  of 
the  cancerous  poison. 

Of  this  animal  there  are  se- 
veral varieties ; such  as  the 
water  and  the  land-  toad,  which 
probably  differ  only  in  the 
ground-colour  of  their  skin. 
In  the  first,  it  is  more  inclin- 
ing to  ash-colour,  with  brown 
spots;  in  the  other,  the  co- 
lour is  brown,  approaching  to 
black.  The  water- toad  is  not 
so  large  as  the  other ; but  both 
equally  breed  in  that  element. 
The  size  of  the  toad,  with  us, 
is  generally  from  two  to  four 
inches  long ; but  in  the  fenny 
countries  of  Europe  I have 
seen  them  much  larger,  and 
not  less  than  a common  crab, 
when  brought  to  table.  But 
this  is  nothing  to  what  they 
are  found  in  some  of  the  tro- 
pical climates,  where  travel- 
lers often,  for  the  first  time, 
mistake  a toad  for  a tortoise. 
Their  usual  size  is  from  six  to 
seven  inches  : but  there  are 
some  still  larger,  and  as  broad 
as  a plate.  Of  these  some  are 
beautifully  streaked  and  co- 
loured ; some  studded  over,  as 
with  pearls;  others  bristled 
with  horns  or  spines ; some 
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have  the  head  distinct  from 
the  body,  while  others  have  it 
so  sunk  in,  that  the  animal 
appears  without  a head.*  All 
these  are  found  in  the  tropi- 
cal climates  in  great  abun- 
dance, and  particularly  after 
a shower  of  rain.  It  is  then 
that  the  streets  seem  entirely 
paved  with  them  ; they  then 
crawl  from  their  retreats,  and 
go  into  all  places  to  enjoy 
their  favourite  moisture.  With 
us  the  opinion  of  its  raining 
toads  and  frogs  has  long  been 
justly  exploded;  but  it  still 
is  entertained  in  the  tropical 
countries  ; and  that  not  only 
by  the  savage  natives,  but  the 
more  refined  settlers,  who  are 
apt  enough  to  add  the  preju- 
dices of  other  nations  to  their 
own. 

It  would  be  a tedious,  as 
well  as  useless  task,  to  enter 
into  all  the  minute  discrimi- 
nations of  these  animals,  as 


* Among  this  numerous  family 
there  is  one  which,  for  horrid  and 
deformed  appearance,  probably 
exceeds  all  other  created  beings. 
This  is  the  horned  toad,  of  South 
America.  The  colpur  is  cinereous, 
with  brown  stripes.  The  eye-lids 
project  in  a singular  manner,  and 
give  it  the  appearance  as  if  the 
eyes  were  placed  at  the  bottom  of 
a pair  of  sharp-pointed  horns  : the 
head  is  very  large,  and  the  mouth 
is  so  enormous,  as  to  exceed  half 
the  length  of  its  body.  To  add  to 
its  loathsome  appearance,  it  is  like- 
wise clothed  all  over,  except  the 
head  and  feet,  with  short  sharp 
rpincs. — Author. 


found  in  different  countries  or 
places ; but  the  pipal,  or  Suri- 
nam toad,  is  too  strange  a 
creature  not  to  require  an 
exact  description.  There  is 
not,  perhaps,  in  all  nature,  a 
more  extraordinary  phenome- 
non than  that  of  an  animal 
breeding  and  hatching  its 
young  in  its  back  ; from 
whence,  as  from  a kind  of 
hot-bed,  they  crawl  one  after 
the  other  when  come  to  ma- 
turity. 

The  pipal  is,  in  form,  more 
hideous  than  even  the  com- 
mon toad ; nature  seeming  to 
have  marked  all  those  strange 
mannered  animals  with  pecu- 
liar deformity.  The  body  is 
fiat  and  broad ; the  head  small ; 
the  jaws,  like  those  of  a mole, 
are  extended,  and  evidently 
formed  for  rooting  in  the 
ground : the  skin  of  the  neck 
forms  a sort  of  wrinkled  col- 
lar : the  colour  of  the  head 
is  of  a dark  chestnut,  and  the 
eyes  are  small  : the  back, 
which  is  very  broad,  is  of  a 
lightish  gray,  and  seems  co- 
vered over  with  a number  of 
small  eyes,  which  are  round, 
and  placed  at  nearly  equal 
distances.  These  eyes  are  very 
different  from  what  they  seem ; 

I they  are  the  animal’s  eggs, 
covered  with  their  shells,  and 
placed  there  for  hatching. — 
These  eggs  are  buried  deep  in 
the  skin,  and  in  the  beginning 
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of  incubation  but  just  appear ; 
and  are  very  visible  when  the 
young  animal  is  about  to  burst 
from  its  confinement.  They 
are  of  a reddish  shining  yel- 
low colour;  and  the  spaces 
between  them  are  full  of  small 
warts  resembling  pearls. 

This  is  their  situation,  pre- 
vious to  their  coming  forth ; 
but  nothing  so  much  demands 
our  admiration  as  the  manner 
of  their  production.  The  eggs, 
when  formed  in  the  ovary,  are 
sent  by  some  internal  canals, 
which  anatomists  have  not 
hitherto  described,  to  lie,  and 
come  to  maturity,  under  the 
bony  substance  of  the  back; 
in  this  state  they  are  impreg- 
nated by  the  male,  whose 
seed  finds  its  way  by  pores 
very  singularly  contrived,  and 
pierces  not  only  the  skin,  but 
the  periosteum.  The  skin, 
however,  is  still  apparently 
entire,  and  forms  a very  thick 
covering  over  the  whole  brood ; 
but  as  they  advance  to  ma- 
turity, at  different  intervals, 
one  after  another,  the  egg 
seems  to  start  forward  and 
bourgeon  from  the  back,  be- 
comes more  yellow,  and  at 
last  breaks,  when  the  young 
one  puts  forth  its  head  : it 
still,  however,  keeps  its  situa- 
tion, until  it  has  acquired  a 
proper  degree  of  strength,  and 
then  it  leaves  the  shell,  but 
still  continues  to  keep  upon 


the  back  of  the  parent.  In 
this  manner  the  pipal  is  seen 
travelling  with  her  wondrous 
family  on  her  back,  in  all  the 
different  stages  of  maturity. 
Some  of  the  strange  progeny, 
not  yet  come  to  sufficient  per- 
fection, appear  quite  torpid, 
and  as  yet  without  life,  in  the 
egg;  others  seem  just  begin- 
ning to  rise  through  the  skin  ; 
here  peeping  forth  from  the 
shell ; and  there,  having  en- 
tirely forsaken  their  prison  ; 
some  are  sporting  at  large 
upon  the  parent’s  back  ; and 
others  descending  to  the 
ground,  to  try  their  own  for- 
tune below. 

Such  is  the  description  given 
of  this  strange  production  by 
Seba,  in  which  he  differs  from 
Ruysch,  who  affirms,  that  the 
young  ones  are  bred  in  the 
back  of  the  male  only,  where 
the  female  lays  her  eggs.  I 
have  followed  Seba,  however, 
not  because  he  is  better  au- 
thority, but  because  he  is  more 
positive  of  the  truth  of  his 
account,  and  asserts,  assured- 
ly, that  the  eggs  are  found  on 
the  back  of  the  female  only. 
Many  circumstances,  however, 
are  wanting  towards  complet- 
ing his  information ; such  as 
a description  of  the  passage 
by  which  the  egg  finds  its  way 
into  the  back  ; the  manner  of 
its  fecundation ; the  time  of 
gestation  ; as  also  a history 
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of  the  manners  of  this  strange 
animal  itself ; but,  by  a prolix- 
ity that  much  prevails  among 
naturalists  at  the  present  time, 
he  leaves  the  most  interesting 
object  of  curiosity,  to  give  us 
a detailed  description  of  the 
legs  and  claws  of  the  pipal, 
about  which  we  have  very 
little  concern. 

The  male  pipal  is  every  way 
larger  than  the  female,  and  has 
the  skin  less  tightly  drawn 
round  the  body.  The  whole 
body  is  covered  with  pustules 
resembling  pearls  ; and  the 
belly,  which  is  of  a bright  yel- 
low, seems  as  if  it  -were  sewed 


up  from  the  throat  to  the  vent, 
a seam  being  seen  to  run  in 
that  direction.  This  animal, 
like  the  rest  of  the  frog  kind, 
is  most  probably  harmless ; 
though  we  are  told  of  the  ter- 
rible effects  resulting  from  its 
powder  when  calcined.  This, 
however,  must  certainly  be 
false  ; no  creature  whatever, 
when  calcined,  can  be  poison- 
ous ; for  the  fire  burns  away 
whatever  might  have  been 
dangerous  in  their  composi- 
tion : all  animal  substances, 
when  calcined,  being  entirely 
the  same. 


BOOK  II. 


OP  THE  LIZARD  KIND. 


CHAP.  I. 


OP  LIZARDS  IN  GENERAL. 


There  is  scarcely  a naturalist, 
who  has  treated  of  lizards,  but 
has  a particular  maimer  of 
ranking  them  in  the  scale  of 
animated  nature.  Ray,  rather 
struck  with  the  number  of 
their  legs  than  their  habits 
and  conformation,  has  exalt- 
ed them  among  quadrupeds  ; 
wrhile  Linnaeus,  attentive  only 
to  their  long  slender  forms, 
has  degraded  them  among 
serpents,  Brisson  gives  them 
a distinct  class  by  themselves, 
under  the  name  of  reptiles. 
Klein  gives  them  a class  in- 
ferior to  beasts,  under  the 
name  of  naked  quadrupeds. 
Some,  in  short,  from  their 
scaly  covering,  and  fondness 
for  the  water,  have  given 
them  to  the  fishes ; while  there 
have  not  been  wanting  natu- 
ralists who  have  classed  them 
with  insects,  as  the  smaller 
kinds  of  this  class  seem  to  de- 
mand. 


It  is  indeed  no  easy  matter 
to  tell  to  what  class  in  nature 
lizards  are  chiefly  allied.  They 
are  unjustly  raised  to  the  rank 
of  beasts,  as  they  bring  forth 
eggs,  dispense  with  breathing, 
and  are  not  covered  with  hair. 
They  cannot  be  placed  among 
fishes,  as  the  majority  of  them 
live  upon  land  : they  are  ex- 
cluded from  the  serpent  tribe 
by  their  feet,  upon  which  they 
run  with  some  celerity  : and 
from  the  insects,  by  their  size : 
for  though  the  Newt  may  be 
looked  upon  in  this  contemp- 
tible light,  a Crocodile  would 
be  a terrible  insect  indeed. 
Thus  lizards  are,  in  some 
measure,  excluded  from  every 
rank,  while  they  exhibit  some- 
what of  the  properties  of  all ; 
the  legs  and  celerity  of  the 
quadruped ; a facility  of  creep- 
ing through  narrow  and  intri- 
cate ways,  like  the  serpent; 
and  a power  of  living  in  the 
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water,  like  fishes;  however, 
though  endued  with  these  va- 
rious powers,  they  have  no 
real  advantages  over  any  other 
class  of  animated  nature  ; for 
what  they  gain  in  aptitude 
for  one  element,  they  lose  in 
their  fitness  for  another.  Thus, 
between  both,  they  are  an 
awkward  ungainly  tribe  ; nei- 
ther so  alert  upon  land,  nor 
so  nimble  in  the  water,  as 
the  respective  inhabitants  of 
either  abode : and,  indeed,  this 
holds  throughout  all  nature, 
that  in  proportion  as  the  seem- 
ing advantages  of  inferior  ani- 
mals are  multiplied,  their  real 
ones  are  abridged  ; and  all 
their  instincts  are  weakened 
and  lost  by  the  variety  of 
channels  into  which  they  are 
divided. 

As  lizards  thus  differ  from 
every  other  class  of  animals, 
they  also  differ  widely  from 
each  other.  With  respect  to 
size,  no  class  of  beings  has  its 
ranks  so  opposite.  What,  for 
instance,  can  be  more  remov- 
ed than  the  small  cameleon, 
an  inch  long,  and  the  alligator 
of  the  river  Amazon,  above 
twenty-seven  feet  ? To  an  in- 
attentive observer,  they  would 
appear  entirely  of  different 
kinds ; and  Seba  wonders  how 
they  ever  came  to  be  classed 
together. 

The  colour  of  these  ani- 
mals also  is  very  various,  as 


they  are  found  of  a hundred 
different  hues — green,  blue, 
red,  chestnut,  yellow,  spotted, 
streaked,  and  marbled.  Were 
colour  alone  capable  of  con- 
stituting beauty,  the  lizard 
would  often  please ; but  there 
is  something  so  repressing  in 
the  animal’s  figure,  that  the 
brilliancy  of  its  scales,  or  the 
variety  of  its  spots,  only  tend 
to  give  an  air  of  more  exqui- 
site venom  or  greater  malig- 
nity. The  figure  of  these  ani- 
mals is  not  less  various : some- 
times swollen  in  the  belly  ; 
sometimes  pursed  up  at  the 
throat  ; sometimes  with  a 
rough  set  of  spines  on  the 
back,  like  the  teeth  of  a saw-, 
sometimes  with  teeth,  at  others 
with  none ; sometimes  veno- 
mous, at  others  harmless,  and 
even  philanthropic  : some- 
times smooth  and  even ; some- 
times with  a long  slender  tail ; 
and  often  with  a shorter  blunt 
one.* 

But  their  greatest  distinc- 
tion arises  from  the  manner 
of  bringing  forth  their  young. 
First,  some  of  them  are  vivi- 
parous. Secondly,  some  are 
oviparous  ; and  which  may  be 
considered  in  three  distinct 


* The  whole  of  this  tribe  is  per- 
fectly destitute  of  poison,  and,  ex- 
cept the  crocodile  and  alligator, 
quite  inoffensive  to  mankind. 
Those  that  are  bred  in  waters  un- 
dergo a metamorphosis,  and  pass 
through  a tadpole  form. — AUTHOR. 
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ways.  Thirdly,  some  bring 
forth  small  spawn,  like  fishes. 
The  crocodile,  the  iguana,  and 
all  the  larger  kinds,  bring 
forth  eggs,  which  are  hatched 
by  the  heat  of  the  sun ; the 
animals  that  issue  from  them 
are  complete  upon  leaving  the 
shell ; and  their  first  efforts 
are  to  run  to  seek  food  in 
their  proper  element.  The  vi- 
viparous kinds,  in  which  are 
all  the  salamanders,  come 
forth  alive  from  the  body  of  the 
female,  perfect  and  active,  and 
suffer  no  succeeding  change. 
But  those  which  are  bred  in 
the  water,  and,  as  we  have 
reason  to  think,  from  spawn, 
suffer  a very  considerable 
change  in  their  form.  They 
are  produced  with  an  external 
skin  or  covering  that  some- 
times incloses  their  feet,  and 
gives  them  a serpentine  ap- 
pearance. To  this  false  skin 
fins  are  added,  above  and  be- 
low the  tail,  that  serve  the 
animal  for  swimming  ; but 
when  the  false  skin  drops  off, 
these  drop  off  also  ; and  then 
the  lizard,  with  its  four  feet, 
is  completely  formed,  and 
forsakes  the  water. 

From  hence  it  appears,  that 
of  this  tribe,  there  are  three 
distinct  kinds,  differently  pro- 
duced. and,  most  probably, 
very  different  in  their  forma- 
tion. But  the  history  of  these 
animals  is  very  obscure ; and 


we  are,  as  yet,  incapable  of 
laying  the  line  that  separates 
them.  All  we  know,  as  was 
said  before,  is,  that  the  great 
animals  of  this  kind  are  mostly 
produced  perfect  from  the 
egg ; the  salamanders  are  ge- 
nerally viviparous ; and  some 
of  the  water-lizards  imperfect- 
ly produced.  In  all  these  most 
unfinished  productions  of  Na- 
ture, if  I may  so  call  them, 
the  varieties  in  their  structure 
increase  in  proportion  to  their 
imperfections.  A poet  would 
say,  that  Nature  grew  tired  of 
the  nauseous  formation,  and 
left  accident  to  finish  the  rest 
of  her  handy-work. 

However,  the  three  kinds 
have  many  points  of  simili- 
tude ; and,  in  all  their  vari- 
eties of  figure,  colour,  and 
production,  this  tribe  is  easily 
distinguished,  and  strongly 
marked.  They  have  all  four 
short  legs  ; the  two  fore-feet, 
somewhat  resembling  a man’s 
hand  and  arm.  They  have 
tails  almost  as  thick  as  the 
body  at  the  beginning,  and  that 
generally  run  tapering  to  a 
point.  They  are  all  amphi- 
bious also ; equally  capable  of 
living  upon  land  and  water  ; 
and  formed,  internally,  in  the 
same  manner  with  the  tor- 
toise, and  other  animals,  that 
can  continue  a long  time 
without  respiration  : in  other 
words,  their  lungs  are  not  so 


224 


FROGS,  LIZARDS,  AND  SERPENTS. 


necessary  to  continue  life  and 
circulation,  but  that  their  play 
may  be  stopped  for  some  con- 
siderable time,  while  the  blood 
performs  its  circuit  round  the 
body  by  a shorter  communi- 
cation. 

These  are  differences  that 
sufficiently  separate  lizards 
from  all  other  animals  ; but  it 
will  be  very  difficult  to  fix 
the  limits  that  distinguish  the 
three  kinds  from  each  other. 
The  crocodile  tribe,  and  its 
affinities,  are  sufficiently  dis- 
tinguished from  all  the  rest 


by  their  size  and  fierceness; 
the  salamander  tribe  is  dis- 
tinguished by  their  deformity, 
their  frog-like  heads,  the  short- 
ness of  their  snouts,  their 
swollen  bellies,  and  their  vi- 
viparous production.  With 
regard  to  the  rest,  which  we 
may  denominate  the  came- 
leon  or  lizard  kind,  some  of 
which  bring  forth  from  the 
egg,  some  of  which  are  imper- 
fectly formed  from  spawn,  we 
must  group  them  under  one 
head,  and  leave  time  to  un- 
ravel the  rest  of  their  history. 


CHAP.  II. 

OF  THE  CROCODILE,  AND  ITS  AFFINITIES. 


The  Crocodile  is  an  animal 
placed  at  a happy  distance 
from  the  inhabitants  of  Eu- 
rope, and  formidable  only  in 
those  regions  where  men  are 
scarce,  and  arts  are  but  little 
known.  In  all  the  cultivated 
and  populous  parts  of  the 
world,  the  great  animals  are 
entirely  banished,  or  rarely 
seen.  The  appearance  of  such 
raises  at  once  a whole  country 
up  in  arms  to  oppose  their 
force ; and  their  lives  gene- 
rally pay  the  forfeit  of  their 
temerity.  The  crocodile,  there- 


fore, that  was  once  so  terrible 
along  the  banks  of  the  river 
Nile,  is  now  neither  so  large, 
nor  its  numbers  so  great  as 
formerly.  The  arts  of  man- 
kind have,  through  a course 
of  ages,  powerfully  operated  to 
its  destruction  ; and,  though 
it  is  sometimes  seen,  it  appeal's 
comparatively  timorous  and 
feeble. 

To  look  for  this  animal  in 
all  its  natural  terrors,  grown 
to  an  enormous  size,  propa- 
gated in  surprising  numbers, 
and  committing  unceasing  do- 
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vastatioiis,  we  must  go  to  the 
uninhabited  regions  of  Africa 
and  America,  to  those  im- 
mense rivers  that  roll  through 
extensive  and  desolate  king- 
doms, where  arts  have  never 
penetrated,  where  force  only 
makes  distinction,  and  the 
most  powerful  animals  exert 
their  strength  with  confidence 
and  security.  Those  that  sail 
up  the  river  Amazon,  or  the 
river  Niger,  well  know  how 
numerous  and  terrible  those 
animals  are  in  such  parts  of 
the  world.  In  both  these  riv- 
ers, they  are  found  from  eigh- 
teen to  twenty-seven  feet  long ; 
and  sometimes  lying  as  close 
to  each  other  as  rafts  of  tim- 
ber upon  one  of  our  streams. 
There  they  indolently  bask  on 
the  surface,  no  way  disturbed 
at  the  approach  of  an  enemy, 
since,  from  the  repeated  trials 
of  their  strength,  they  found 
none  that  they  were  not  able 
to  subdue. 

Of  this  terrible  animal  there 
are  two  kinds ; the  Crocodile, 
properly  so  called,  and  the 
Cayman  or  Alligator.  Tra- 
vellers, however,  have  rather 
made  the  distinctions  than 
Nature  ; for,  in  the  general 
outline,  and  in  the  nature  of 
these  two  animals,  they  are 
entirely,  the  same.  It  would 
be  speaking  more  properly  to 
call  these  animals  the  Croco- 
diles of  the  eastern  and  west- 


ern world ; for,  in  books  of  voy- 
ages, they  are  so  entirely  con- 
founded together,  that  there 
is  no  knowing  whether  the 
Asiatic  animal  be  the  croco- 
dile of  Asia,  or  the  alligator 
of  the  western  world.  The 
distinctions  usually  made  be- 
tween the  crocodile  and  alli- 
gator are  these : the  body  of 
the  crocodile  is  more  slender 
than  that  of  the  alligator  ; its 
snout  runs  off  tapering  from 
the  forehead,  like  that  of  a 
greyhound  ; while  that  of  the 
other  is  indented,  like  the 
nose  of  a lap  dog.  The  cro- 
codile has  a much  wider  swal- 
low, and  is  of  an  ash-colour; 
the  alligator  is  black,  varied 
with  white,  and  is  thought  not 
to  be  so  mischievous.  All 
these  distinctions,  however, 
are  very  slight;  and  can  be 
reckoned  little  more  than  mi- 
nute variations.* 

This  animal  grows  to  a great 

* It  is  necessary  to  add,  as  an- 
other distinctive  point,  that  the 
length  of  a full-grown  alligator 
never  exceeds  eighteen  feet,  while 
that  of  the  crocodile  is  often  found 
to  be  twenty-fiye. 

The  Egyptian  crocodile  inhabits 
the  Nile,  the  Senegal,  and,  proba- 
bly, most  of  the  other  great  Afri- 
can rivers.  It  is  unquestionably 
the  largest  of  its  kind,  and  though 
the  ancients  are  not  to  be  credited, 
when  affirming  to  ha.ve  seen  indi- 
viduals six  and  twenty  cubits  long, 
yet  some  of  them  may  yet  be 
found  in  Upper  Egypt,  of  which 
the  length  is  more  than  thirty  feet. 
The  Double- crested  crocodile  is  a 
curious  variety,  common  to  Java, 
Q 
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length,  being  sometimes  found 
thirty  feet  long,  from  the  tip 
of  the  snout  to  the  end  of  the 
tail  : its  most  usual  length, 
however,  is  eighteen.  One 
which  was  dissected  by  the 
Jesuits  at  Siam,  was  of  the 
latter  dimensions ; and  the  de- 
scription which  is  given  of  it, 
both  externally  and  internally, 
is  the  most  accurate  known 
of  this  noted  animal.  I must 
beg  leave  to  give  it  as  I find 
it,  though  somewhat  tedious. 
It  was  eighteen  feet  and  a half, 
French  measure,  in  length  ; 
of  which  the  tail  was  no  less 
than  five  feet  and  a half,  and 
the  head  and  neck  above  two 
feet  and  a half.  It  was  four 
feet  nine  inches  in  circum- 
ference, where  thickest.  The 
fore  legs  had  the  same  parts 
and  conformation  as  the  arms 
of  a man,  both  within  and 
without.  The  hands,  if  they 
may  be  so  called,  had  five  fin- 
gers ; the  two  last  of  which 
had  no  nails,  and  were  of  a 
conical  figure.  The  hinder 

Corea,  China,  etc.,  and  found  in 
most  of  the  rivers  that  communi- 
cate with  the  Indian  sea6. 

The  Cayman  tribes,  some  of 
which  are  true  crocodiles,  seem 
to  inhabit  exclusively  the  conti- 
nent of  America,  where  their  name 
is  supposed  to  have  originated 
with  the  early  natives.  The  spe- 
« ies  are  not  numerous,  and  of 
them  the  most  remarkable  inhabit 
Guinea  and  Cayenne.  A compa- 
ratively small  kind,  called  the 
Monitor,  or  Tupinambit , has  been 
discovered  in  New  Holland. — Ep. 


legs,  including  the  thigh  and 
paw,  were  two  feet  two  inches 
long  ; the  paws,  from  the  joint 
to  the  extremity  of  the  longest 
claws,  were  above  nine  inches ; 
they  were  divided  into  four 
toes,  of  which  three  were  arm- 
ed with  large  plaws,  the  long- 
est of  which  was  an  inch  and 
a half ; these  toes  were  united 
by  a membrane,  like  those  of 
a duck,  but  much  thicker. 
The  head  was  long,  and  had  a 
little  rising  at  the  top;  but 
the  rest  was  fiat,  and  espe- 
cially towards  the  extremity 
of  the  jaws.  It  was  covered 
by  a skin,  which  adhered 
firmly  to  the  skull  and  to  the 
jaws.  The  skull  was  rough 
and  unequal  in  several  places ; 
and  about  the  middle  of  the 
forehead  there  were  two  bony 
crests,  about  two  inches  high  : 
the  skull  between  these  two 
crests  was  proof  against  a 
musket-ball ; for  it  only  ren- 
dered the  part  a little  white 
that  it  struck  against.  The 
eye  was  very  small,  in  propor- 
tion to  the  rest  of  the  body, 
and  was  so  placed  within  its 
orbit,  that  the  outward  part, 
when  the  lid  was  closed,  was 
only  an  inch  long,  and  the 
line  running  parallel  to  the 
opening  of  the  jaws.  It  was 
covered  with  a double  lid,  one 
within  and  one  without : that 
within,  like  the  nictitating 
membrane  in  birds,  was  folded 
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in  the  great  corner  of  the 
eye,  and  had  a motion  towards 
the  tail,  but  being  transparent, 
it  covered  the  eye  without 
hindering  the  sight.  The  iris 
was  very  large  in  proportion 
to  the  globe  of  the  eye,  and 
was  of  a yellowish  gray  colour. 
Above  the  eye  the  ear  was 
placed,  which  opened  from  a- 
bove  downwards,  as  if  it  were 
by  a kind  of  spring,  by  means 
of  a solid,  thick,  cartilaginous 
substance.  The  nose  was  placed 
in  the  middle  of  the  upper 
jaw,  near  an  inch  from  its  ex- 
tremity, and  was  perfectly 
round  and  flat,  being  near 
two  inches  in  diameter,  of  a 
black,  soft  spongy  substance, 
not  unlike  the  nose  of  a dog. 
The  jaws  seemed  to  shut  one 
within  another  ; and  nothing 
can  be  more  false  than  that 
the  animal’s  under  jaw  is  with- 
out motion  ; it  moves  like  the 
lower  jaw  in  all  other  animals, 
while  the  upper  is  fixed  to  the 
skull,  and  absolutely  immov- 
able. The  animal  had  twenty- 
seven  cutting  teeth  in  the  up- 
per jaw,  and  fifteen  in  the  low- 
er, with  several  void  spaces  be- 
tween them : they  were  thick 
at  the  bottom,  and  sharp  at 
the  point,  being  all  of  dif- 
ferent sizes,  except  ten  large 
hooked  ones,  six  of  which 
were  in  the  lower  jaw,  and  four 
in  the  upper.  The  mouth  was 
fifteen  inches  in  length,  and 


eight  and  a half  in  breadth, 
where  broadest.  The  distance 
of  the  two  jaws,  when  opened 
as  wide  as  they  could  be,  was 
fifteen  inches  and  a half;  this 
is  a very  wide  yawn,  and  could 
easily  enough  take  in  the  body 
of  a man.  The  colour  of  the 
body  was  of  a dark  brown  on 
the  upper  part,  and  of  a whit- 
ish citron  below,  with  large 
spots  of  both  colours  on  the 
sides.  From  the  shoulders  to 
the  extremity  of  the  tail,  the 
animal  was  covered  with  large 
scales,  of  a square  form,  dis- 
posed like  parallel  girdles,  and 
fifty-two  in  number ; but  those 
near  the  tail  were  not  so  thick 
as  the  rest.  The  creature  was 
covered  not  only  with  these, 
but  all  over  with  a coat  of  ar- 
mour ; which,  however,  was 
not  proof  against  a musket- 
ball,  contrary  to  what  has  been 
commonly  asserted  : however, 
it  must  be  confessed,  that  the 
attitude  in  which  the  animal 
was  placed,  might  contribute 
to  render  the  skin  more  pe- 
netrable ; for,  probably,  if  the 
ball  had  struck  obliquely  a- 
gainst  the  shell  it  would  have 
flown  off.  Those  parts  of  the 
girdles  underneath  the  belly 
were  of  a whitish  colour,  and 
were  made  up  of  scales  of  di- 
vers shapes,  but  not  so  hard 
as  those  on  the  back. 

With  respect  to  the  inter- 
nal parts  of  the  animal,  the 
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gullet  was  large  in  propor- 
tion to  the  mouth ; and  a 
ball  of  wood,  as  large  as  one’s 
head,  readily  ran  down,  and 
was  drawn  up  again.  The 
guts  were  but  short,  in  com- 
parison, beijjg  not  so  long  as 
the  animal’s  body.  The  tongue, 
which  some  have  erroneously 
asserted  this  animal  was  with- 
out, consisted  of  a thick, 
spongy,  soft  flesh,  and  was 
strongly  connected  to  the  low- 
er jaw.  The  heart  was  of  the 
size  of  a calf’s,  of  a bright  red 
colour;  the  blood  passing  as 
well  from  the  veins  to  the 
aorta  as  into  the  lungs.  There 
was  no  bladder ; but  the  kid- 
neys sent  the  urine  to  be  dis- 
charged by  the  anus.  There 
were  sixty-two  joints  in  the 
back-bone,  which,  though 
very  closely  united,  had  suffi- 
cient play  to  enable  the  ani- 
mal to  bend  like  a bow  to  the 
right  and  the  left ; so  that 
what  we  hear  of  escaping  the 
creature  by  turning  out  of  the 
right  line,  and  of  the  animal 
not  being  able  to  wheel  readily 
after  its  prey,  seems  to  be  fa- 
bulous. It  is  most  likely  the 
crocodile  can  turn  with  ease, 
for  the  joints  of  its  back  are 
not  stiffer  than  those  of  other 
animals,  which  we  know,  by 
experience,  can  wheel  about 
very  nimbly  for  their  size. 

Such  is  the  figure  and  con- 
formation of  this  formidable 


animal,  that  unpeoples  coun- 
tries, and  makes  the  most 
navigable  rivers  desert  and 
dangerous.  They  are  seen,  in 
some  places,  lying  for  whole 
hours,  and  even  days,  stretch- 
ed in  the  sun,  and  motionless ; 
so  that  one  not  used  to  them 
might  mistake  them  for  trunks 
of  trees,  covered  with  a rough 
and  dry  bark ; but  the  mis- 
take would  soon  be  fatal,  if 
not  prevented  ; for  the  torpid 
animal,  at  the  near  approach 
of  any  living  thing,  darts  up- 
on it  with  instant  swiftness, 
and  at  once  drags  it  down  to 
the  bottom.  In  the  times  of 
inundation,  they  sometimes 
enter  the  cottages  of  the  na- 
tives, where  the  dreadful  visi- 
tant seizes  the  first  animal  it 
meets  with.  There  have  been 
several  examples  of  their  tak- 
ing a man  out  of  a canoe  in 
the  sight  of  his  companions, 
without  their  being  able  to 
lend  him  any  assistance. 

The  strength  of  every  part 
of  the  crocodile  is  very  great ; 
and  its  arms,  both  offensive 
and  defensive,  irresistible. — 
We  have  seen,  from  the  short- 
ness of  its  legs,  the  amazing 
strength  of  the  tortoise  : but 
what  is  the  strength  of  such 
an  animal  compared  to  that 
of  the  crocodile,  whose  legs 
are  very  short,  and  whose  size 
is  so  superior ! The  back- 
bone is  jointed  in  the  firmest 
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manner;  the  muscles  of  the 
fore  and  hinder  legs  are  vi- 
gorous and  strong ; and  its 
whole  form  calculated  for 
force.  Its  teeth  are  sharp, 
numerous,  and  formidable ; its 
claws  are  long  and  tenacious ; 
but  its  principal  instrument 
of  destruction  is  the  tail : with 
a single  blow  of  this  it  has 
often  overturned  a canoe,  and 
seized  upon  the  poor  savage 
its  conductor. 

Though  not  so  powerful, 
yet  it  is  very  terrible  even 
upon  land.  The  crocodile  sel- 
dom, except  when  pressed  by 
hunger,  or  with  a view  of  de- 
positing its  eggs,  leaves  the 
water.  Its  usual  method  is 
to  float  along  upon  the  sur- 
face, and  seize  whatever  ani- 
mals come  within  its  reach ; 
but  when  this  method  fails,  it 
then  goes  closer  to  the  bank. 
Disappointed  of  its  fishy  prey, 
it  there  waits,  covered  up 
among  the  sedges,  in  patient 
expectation  of  some  land  ani- 
mal that  comes  to  drink ; the 
dog,  the  bull,  the  tiger,  or 
man  himself.  Nothing  is  to 
be  seen  of  the  insidious  de- 
stroyer as  the  animal  ap- 
proaches ; nor  is  its  retreat 
discovered,  till  it  be  too  late 
for  safety.  It  seizes  the  vic- 
tim with  a spring,  and  goes  at 
a bound  much  farther  than  so 
unwieldy  an  animal  could  be 
thought  capable  of  exerting; 


then  having  secured  the  crea- 
ture with  both  teeth  and  claws, 
it  drags  it  into  the  water, 
instantly  sinks  with  it  to  the 
bottom,  and,  in  this  manner, 
quickly  drowns  it. 

Sometimes  it  happens  that 
the  creature  the  crocodile  has 
thus  surprised  escapes  from  its 
grasp  wounded,  and  makes  off 
from  the  river  side.  In  such 
a case  the  tyrant  pursues  with 
all  its  force,  and  often  seizes 
it  a second  time ; for,  though 
seemingly  heavy,  the  croco- 
dile runs  with  great  celerity. 
In  this  manner  it  is  some- 
times seen  above  half  a mile 
from  the  bank,  in  pursuit  of 
an  animal  wounded  beyond 
the  power  of  escaping ; and 
then  dragging  it  back  to  the 
river-side,  where  it  feasts  in 
security. 

It  often  happens,  in  its  de- 
predations along  the  bank, 
that  the  crocodile  seizes  on  a 
creature  as  formidable  as  it- 
self, and  meets  with  a most 
desperate  resistance.  We  are 
told  of  frequent  combats  be- 
tween the  crocodile  and  the 
tiger.  All  creatures  of  the 
tiger  kind  are  continually  op- 
pressed by  a parching  thirst, 
that  keeps  them  in  the  vi- 
cinity of  great  rivers,  whither 
they  descend  to  drink  very 
frequently.  It  is  upon  these 
occasions  that  they  are  seized 
by  the  crocodile ; and  they  die 
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not  unrevenged.  The  instant 
they  are  seized  upon,  they 
turn  with  the  greatest  agility, 
and  force  their  claws  into 
the  crocodile’s  eyes,  while  he 
plunges  with  his  fierce  anta- 
gonist into  the  river.  There 
they  continue  to  struggle  for 
some  time,  till  at  last  the 
tiger  is  drowned. 

In  this  manner  the  croco- 
dile seizes  and  destroys  all 
animals,  and  is  equally  dread- 
ed by  all.  There  is  no  ani- 
mal but  man  alone  that  can 
combat  it  with  success.  We 
are  assured  by  Labat,  that  a 
negro,  with  no  other  weapons 
than  a knife  in  his  right  hand, 
and  his  left  arm  wrapped 
round  with  a cow-hide,  ven- 
tures boldly  to  attack  this 
animal  in  his  own  element. 
As  soon  as  he  approaches  the 
crocodile,  he  presents  his  left 
arm,  which  the  animal  swal- 
lows most  greedily;  but,  stick- 
ing in  his  throat,  the  negro 
has  time  to  give  it  several 
stabs  under  the  throat;  and 
the  water  also  getting  in  at 
the  mouth,  which  is  held  in- 
voluntarily open,  the  creature 
is  soon  bloated  up  as  big  as  a 
tun,  and  expires. 

To  us  who  live  at  a distance 
from  the  rapacity  of  these 
animals,  these  stories  appear 
strange,  and  yet  most  proba- 
bly are  true.  From  not  hav- 
ing 6een  any  thing  so  formid- 


able or  bold  in  the  circle  of 
our  own  experience,  we  are 
not  to  determine  upon  the 
wonderful  transactions  in  dis- 
tant climates.  It  is  probable 
that  these,  and  a number  of 
more  dreadful  encounters, 
happen  every  day  among  those 
forests  and  in  those  rivers 
where  the  most  formidable 
animals  are  known  to  reside ; 
where  the  elephant  and  rhino- 
ceros, the  tiger  and  the  hip- 
popotamus, the  shark  and  the 
crocodile,  have  frequent  op- 
portunities of  meeting,  and 
every  day  of  renewing  their 
engagements. 

Whatever  be  the  truth  of 
these  accounts,  certain  it  is 
that  crocodiles  are  taken  by 
the  Siamese  in  great  abun- 
dance. The  natives  of  that 
empire  seem  particularly  fond 
of  the  capture  of  all  the  great 
animals  with  which  their  own 
country  abounds.  We  have 
already  seen  their  success  in 
taking  and  taming  the  ele- 
phant; nor  are  they  less  pow- 
erful in  exerting  their  domi- 
nion over  the  crocodile.  The 
manner  of  taking  it  in  Siam, 
is  by  throwing  three  or  four 
strong  nets  across  a river,  at 
proper  distances  from  each 
other;  so  that  if  the  animal 
breaks  through  the  first,  it 
may  be  caught  by  one  of  the 
rest.  When  it  is  first  taken, 
it  employs  the  tail,  which 
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is  the  grand  instrument  of 
strength,  with  great  force ; 
but,  after  many  unsuccessful 
struggles,  the  animal’s  strength 
is  at  last  exhausted.  Then 
the  natives  approach  their 
prisoner  in  boats,  and  pierce 
him  with  their  weapons  in 
the  most  tender  parts,  till  he 
is  weakened  by  the  loss  of 
blood.  When  he  has  done 
stirring,  they  begin  by  tying 
up  his  mouth,  and  with  the 
same  cord  they  fasten  his 
head  to  his  tail,  which  last 
they  bend  back  like  a bow. 
However,  they  are  not  yet 
perfectly  secure  from  his  fury  ; 
but,  for  their  greater  safety, 
they  tie  his  fore-feet,  as  well 
as  those  behind,  to  the  top  of 
his  back.  These  precautions 
are  not  useless : for,  if  they 
were  to  omit  them,  the  cro- 
codile would  soon  recover 
strength  enough  to  do  a great 
deal  of  mischief.* 


* We  learn,  from  the  * Travels’ 
of  Dr.  Ruppell,  a very  curious  pro- 
cess employed  to  catch  the  croco- 
dile by  the  natives  of  Dongola 
“ The  most  favourable  season  is 
the  winter,  when  the  animal  usu- 
ally sleeps  on  sand-banks  to  enjoy 
the  sun ; or,  during  the  spring, 
after  pairing-time,  when  the  fe- 
male regularly  watches  the  sand- 
islands  where  she  has  buried  her 
eggs.  The  native  spies  out  the 
place,  and  on  the  south  side  of  it 
(that  is,  to  the  leeward)  he  makes 
a hole  in  the  sand  by  throwing  up 
the  earth  on  the  side  on  which  he 
expects  the  crocodile.  There  he 
hides  himself;  and  if  the  crocodile 
does  not  observe  him,  it  comes  to 


The  crocodile,  thus  brought 
into  subjection,  or  bred  up 
young,  is  used  to  divert  and 

the  usual  place,  and  soon  falls 
asleep  in  the  sun.  Then  the  hunts- 
man darts  his  harpoon  with  all  his 
might  at  the  beast.  To  succeed, 
the  iron  end  ought  to  penetrate  at 
least  to  the  depth  of  four  inches,  in 
order  that  the  barb  may  bold  fast. 
The  wounded  crocodile  flies  to  the 
water,  and  the  huntsman  to  his 
canoe,  with  which  a companion 
hastens  to  his  assistance.  A piece 
of  wood  fastened  to  the  harpoon 
by  a long  cord  swims  on  the  water, 
and  shows  the  direction  in  which 
the  crocodile  is  moving.  The 
huntsmen,  by  pulling  at  this  rope, 
draw  the  beast  to  the  surface  of  the 
water,  where  it  is  soon  pierced  by 
a second  harpoon. 

“ The  dexterity  consists  in  giv- 
ing to  the  spear  sufficient  strength 
to  pierce  through  the  coat  of  mail 
which  protects  the  crocodile,  who 
does  not  remain  inactive  after  he 
is  wounded,  but  gives  violent  blows 
with  his  tail,  and  tries  to  bite  asun- 
der the  harpoon  rope.  To  prevent 
this,  the  rope  is  made  of  thirty  dif- 
ferent thin  lines,  placed  side  by 
side,  and  tied  together  at  intervals 
of  every  two  feet,  so  that  the  thiu 
lines  get  entangled  and  fastened  in 
the  hollows  of  the  animal’s  teeth. 
Very  frequently  the  harpoons, 
through  the  pulling,  break  out  of 
the  crocodile’s  body,  and  it  es- 
capes. If  I bad  not  seen  the  fact 
with  my  own  eves,  I could  hardly 
have  believed  that  two  men  could 
draw  out  of  the  water  a crocodile 
fourteen  feet  long,  fasten  his  muz- 
zle, tie  his  legs  over  his  back,  and 
finally  kill  the  beast  by  plunging  a 
sharp  weapon  into  his  neck,  and 
dividing  the  spinal  nerve.  The  iron 
part  of  the  harpoon  which  is  used 
by  the  huntsmen  is  a span  long  ; 
towards  the  point  it  is  formed  like 
a penknife,  being  sharp  at  one  end 
and  on  one  side.  There  is  a strong 
barb  immediately  following  the 
edge,  and  at  the  other  end  is  v 
projecting  piece  to  which  the  rop« 
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entertain  the  great  men  of 
the  East.  It  is  often  managed 
like  a horse  ; a curb  is  put 


is  fastened.  This  iron  is  put  on  a 
wooden  shaft  eight  feet  Jong. 

“ The  flesh  and  fat  of  the  cro- 
codile are  eaten  by  the  Berbers, 
among  whom  they  pass  for  a dainty 
bit.  Both  parts,  however,  have  a 
kind  of  musk  smell  so  strong,  that 
1 could  never  eat  crocodile’s  flesh 
without  vomiting  afterwards.  The 
four  musk  glands  of  the  crocodile 
are  a great  part  of  the  profit  which 
results  from  the  capture,  as  the 
Berbers  will  give  as  much  as  two 
dollars  in  specie  for  the  four  glands, 
which  they  use  as  a perfumed  un- 
guent for  the  hair.” 

Herodotus,  who  was  in  Egypt 
about  four  hundred  and  fifty  years 
before  the  Christian  era,  gives  the 
following  curious  account  of  a 
method  by  which  this  immense 
reptile  was  made  prisoner: — 

“ There  are  many  ways  of  catch- 
ing crocodiles  in  Egypt,  but  the 
following  seems  to  me  best  worth 
relating.  The  huntsman  puts  the 
chine  of  a pig  as  a bait  on  a book, 
and  lets  it  down  into  the  river.  In 
the  mean  time  he  takes  his  station 
on  the  bank,  holding  a young  pig, 
which  he  beats,  in  order  to  make 
it  squeal  out.  The  crocodile,  on 
hearing  this,  makes  towards  the 
sound,  but  meeting  with  the  bait 
on  his  way  he  swallows  it  down. 
Then  the  men  begin  to  pull,  and 
after  he  is  fairly  hauled  out  on  dry 
land,  the  first  thing  the  huntsman 
does  is  to  plaster  the  crocodile’s 
eyes  up  with  mud.  If  he  can  suc- 
ceed in  doing  this,  there  is  no  dif- 
ficulty in  managing  the  beast ; 
otherwise  it  is  a very  troublesome 
affair.” 

Pliny,  writing  on  the  same  sub- 
ject, has  furnished  the  subsequent 
particulars  : — 

“ There  is  a race  of  men  hostile 
to  the  crocodile,  called  Tentyritse, 
from  an  island  in  the  Nile  itself, 
which  they  inhabit.  Their  stature 
is  small,  but  their  courage  in  this 


into  his  mouth,  and  the  rider 
directs  it  as  he  thinks  proper. 
Though  awkwardly  formed,  it 


practice  is  wonderful.  This  beast 
is  terrible  to  them  that  flee  from 
him,  but  runs  away  from  his  pur- 
suers, and  these  men  alone  dare 
attack  him.  Moreover,  they  swim 
after  him  in  the  river,  and  mount- 
ing on  his  back , like  horsemen,  as 
he  opens  his  jaws  to  bite,  with  his 
head  turned  up,  they  thrust  a club 
into  his  mouth,  and  holding  the 
ends  of  it,  one  in  the  right  hand, 
and  the  other  in  the  left,  they 
bring  him  to  shore  captive  as  if 
with  bridles,  and  so  frightened 
with  their  shouts  only,  that  they 
compel  him  to  disgorge  the  bodies 
he  had  but  just  swallowed,  in  or- 
der to  be  buried.” 

To  the  last  of  these  testimonies 
may  be  added  that  of  Dr.  Pococke, 
who  writes  thus  in  his  ‘ Observa- 
tions’ on  Egypt,  etc. : — 

“ They  make  some  animal  cry  at 
a distance  from  the  river,  and  when 
the  crocodile  comes  out,  they  thrust 
a spear  into  his  body,  to  which  a 
rope  is  tied  : they  then  let  him  go 
into  the  water  to  spend  himself, 
and  afterwards  drawing  him  out, 
run  a pole  into  his  mouth,  and, 
jumping  on  his  back , tie  his  jaws 
together.” 

From  these  passages  we  may 
learn  to  treat  \Vaterton’s  state- 
ment of  having  jumped  on  the  cro- 
codile’s back  with  more  respect 
than  it  has  generally  experienced. 
That  amusing  traveller,  assisted 
by  several  Indians,  had  hooked  one 
of  these  monsters  in  the  Essequibo, 
upon  which  he  performed  an  ex- 
ploit, that  we  cannot  so  well  de- 
scribe as  in  his  own  words  : — 

“ They  pulled  the  cayman,”  he 
says,  “ within  two  yards  of  me  ; 
I saw  he  was  in  a state  of  fear  and 
perturbation  ; I instantly  dropped 
the  mast,  sprang  up,  and  jumped 
on  his  back,  turning  half  round  as 
I vaulted,  so  that  I gained  my  seat 
with  my  face  in  a right  position. 
I immediately  seized  his  fore  legs. 
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does  not  fail  to  proceed  with 
some  degree  of  swiftness  ; and 
it  is  thought  to  move  as  fast 


and,  by  main  force,  twisted  them 
on  his  back:  thus  they  served  me 
for  a bridle.” 

Strabo,  who  wrote  four  centuries 
after  Herodotus,  saw,  when  in 
Egypt,  a crocodile,  which  had  been 
tamed  to  a degree  that  is  almost 
iucredible 

“ In  this  district  they  honour 
the  crocodile  very  much,  and  they 
have  a sacred  one  which  lives  by 
itself  in  the  lake,  and  is  quite  tame 
to  the  priests.  He  is  called  Suc- 
chus,  and  is  fed  with  bread,  and 
meat,  and  wine,  which  he  gets 
from  strangers  who  come  to  see 
him.  Our  host,  who  was  a person 
of  importance  in  the  place,  accom- 

K anied  us  to  the  lake,  taking  with 
im  from  table  a small  cake,  some 
roasted  meat,  and  a little  cup  full 
of  some  sweet  liquor.  We  found 
the  crocodile  lying  on  the  margin 
of  the  lake.  The  priests  went  up 
to  him,  and  while  some  opened  his 
mouth,  another  crammed  into  it, 
first  the  cake,  then  the  meat,  and, 
last  of  all,  poured  the  drink  down 
his  throat.  The  crocodile,  after 
this  treat,  jumped  into  the  lake, 
and  swam  over  to  the  other  side.” 

Among  the  Townley  marbles,  in 
the  Britith  Museum,  theie  is  a 
piece  of  sculpture  representing  a 
man  mounted  on  the  back  of  a 
crocodile,  in  a singular  attitude, 
which  will  be  best  understood  by  a 
visit  to  that  repository. 

In  the  larger  tanks  of  India  these 
hideous  creatures  are  commonly 
fed  by  the  Hindoos,  who  venerate, 
though  they  do  not,  like  the  an- 
cient Egyptians,  worship  them. 
They  become  so  tame  when  daily' 
supplied  with  food  by  the  supersti- 
tious Brahmins  of  the  temples  near 
which  they  take  up  their  undis- 
turbed abode,  that  any  person  may 
fearlessly  bathe  in  the  tanks,  with- 
out the  slightest  chance  of  moles- 
tation, these  usually  voracious  rep- 
tiles being  so  pampered,  as  to  have 


as  some  of  the  most  unwieldy 
of  our  own  animals,  the  hog 
or  the  cow.  Some,  indeed. 


no  farther  relish  for  human  flesh. 
They  often  come  to  the  sides  of 
the  reservoirs,  and  take  their  food 
with  perfect  gentleness  from  the 
hands  of  those  who  daily  feed  them  ; 
and  yet,  in  the  rivers,  where 
they  are  obliged  to  have  recourse 
to  more  contingent  resources  for 
those  supplies  which  their  na- 
tural voraciousness  demands,  they 
occasionally  commit  dreadful  ra- 
vages, sometimes  seizing  upon 
the  bathers,  or  boatmen,  as  they 
are  pushing  their  boats  over  the 
shallows,  and  still  more  frequently 
destroying  sheep,  and  even  oxen 
and  horses,  as  they  are  crossing 
the  fords.  They  lie  in  wait  among 
the  sedges,  upon  the  low  banks  of 
a deep  stream,  and  as  the  ox  ap- 
proaches, they  strike  his  legs  with 
their  tail,  and  having  thus  sud- 
denly cast  him  to  the  ground,  they 
seize  him  by  the  neck  with  their 
fatally-armed  jaws,  drag  him  into 
the  river,  and  having  allowed  the 
carcass  to  become  putrid,  devour  it 
with  disgusting  avidity. 

An  alligator  will  watch  a body 
thus  obtained  for  several  days  to- 
gether, until  in  a state  of  sufficient 
delicacy  and  tenderness  from  de- 
composition, to  satisfy  the  relish 
of  this  epicurean  monster.  No 
other  alligator  dares  approach  dur- 
ing this  anxious  vigil  ; or  should  a 
stranger  venture  near  the  rotting 
luxury,  the  watcher  attacks  him 
with  the  most  desperate  determi- 
nation, and  generally  manages  to 
protect  his  prize  ; at  all  events,  he 
never  relinquishes  it  till  after  a 
fierce  and  lengthened  struggle. 

In  the  Ganges,  these  creatures 
may  be  almost  daily  seen  watching 
the  numerous  carcasses  which  con- 
stantly float  down  that  contami- 
nated river,  awaiting  the  moment 
when  they  shall  have  attained  a 
state  of  luxurious  maturity.  Some- 
times a solitary  vulture  appears 
sailing  down  the  current,  perched 
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assert,  that  no  animal  could  t 
escape  it,  but  for  its  difficulty  1 
in  turning;  but  to  this  re-  s 
source  we  could  wish  none  < 
would  trust  who  are  so  un-  i 
happy  as  to  find  themselves  i 
in  danger. 

Along  the  rivers  of  Africa 
this  animal  is  sometimes  taken 
in  the  same  manner  as  the 
shark.  Several  Europeans  go 
together  in  a large  boat,  and 
throw  out  a piece  of  beef  up- 
on a hook  and  strong  fortified 
line,  which  the  crocodile  seiz- 
ing and  swallowing,  is  drawn 
along,  floundering  and  strug- 
gling until  its  strength  is 
quite  exhausted,  when  it  is 
pierced  in  the  belly,  which  is 
its  tenderest  part;  and  thus, 
after  numberless  wounds,  is 
drawn  ashore.  In  this  part 
of  the  world,  also,  as  well  as 
at  Siam,  the  crocodile  makes 
an  object  of  savage  pomp  near 
the  palaces  of  their  monarchs. 
Philips  informs  u3,  that  at 
Sabi,  on  the  slave  coast,  there 
are  two  pools  of  water,  near 
the  royal  palace,  where  cro- 
codiles are  bred,  as  we  breed 
carp  in  our  ponds  in  Europe. 

Hitherto  I have  been  de- 

upon  a human  body,  which  the 
mistaken  attachment  or  supersti- 
tious friends  had  committed  to  the 
6tream  to  send  on  its  road  to  para- 
dise, tearing  the  scarcely  cold  flesh 
from  the  bones,  until  chased  from 
its  horrid  repast  by  the  more  do- 
minant and  not  less  voracious  alli- 
gator.— E©. 


scribing  the  crocodile  as  it  is 
found  in  unpeopled  countries, 
and  undisturbed  by  frequent 
encounters  with  mankind.  In 
this  state  it  is  fierce  and  cruel, 
attacking  every  object  that 
seems  endued  with  motion: 
but  in  Egypt,  and  other  coun- 
tries long  peopled,  where  the 
inhabitants  are  civilized,  and 
the  rivers  frequented,  this  ani- 
mal is  solitary  and  fearful. 
So  far  from  coming  to  attack 
a man,  it  sinks  at  his  ap- 
proach with  the  utmost  preci- 
pitation ; and,  as  if  sensible 
of  superior  power,  ever  de- 
clines the  engagement.  We 
have  seen  more  than  one  in- 
stance in  animated  nature  of 
the  contempt  which  at  first 
the  lower  orders  of  the  crea- 
tion have  for  man,  till  they 
have  experienced  his  powers 
of  destruction.  The  lion  and 
the  tiger  among  beasts,  the 
whale  among  fishes,  the  alba- 
tross and  the  penguin  among 
birds,  meet  the  first  encoun- 
ters of  man  without  dread  or 
apprehension;  but  they  soon 
learn  to  acknowledge  his  su- 
periority, and  take  refuge 
from  his  power  in  the  deepest 
fastnesses  of  nature.  This 
! may  account  for  the  different 
* characters  which  have  been 
[ given  us  of  the  crocodile  and 

I the  alligator  by  travellers,  at 
different  times  : some  describ- 
ing them  as  harmless  and 
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fearful,  as  ever  avoiding  the 
sight  of  a man,  and  preying 
only  upon  fishes ; others  rank- 
ing them  among  the  destroy- 
ers of  nature  : describing  them 
as  furnished  with  strength, 
and  impelled  by  malignity,  to 
do  mischief;  and  representing 
them  as  the  greatest  enemies 
of  mankind,  and  particularly 
desirous  of  human  prey.  The 
truth  is,  the  animal  has  been 
justly  described  by  both  ; be- 
ing such  as  it  is  found  in 
places  differently  peopled  or 
differently  civilized.  Wher- 
ever the  crocodile  has  reigned 
long  unmolested,  it  is  there 
fierce,  bold,  and  dangerous ; 
wherever  it  has  been  harassed 
by  mankind,  its  retreats  in- 
vaded, and  its  numbers  de- 
stroyed, it  is  there  timorous 
and  inoffensive. 

In  some  places,  therefore, 
this  animal,  instead  of  being 
formidable,  is  not  only  in- 
offensive, but  is  cherished  and 
admired.  In  the  river  San 
Domingo,  the  crocodiles  are 
the  most  inoffensive  animals 
in  nature ; the  children  play 
with  them,  and  ride  about  on 
their  backs;  they  even  beat 
them  sometimes,  without  re- 
ceiving the  smallest  injury. 
It  is  true  the  inhabitants  are 
very  careful  of  this  gentle 
breed,  and  consider  them  as 
harmless  domestics. 

It  is  probable  that  the  smell 


of  musk,  which  all  these  ani- 
mals exhale,  may  render  them 
agreeable  to  the  savages  of 
that  part  of  Africa.  They  are 
often  known  to  take  the  part 
of  this  animal  which  contains 
the  musk,  and  wear  it  as  a 
perfume  about  their  persons. 
Travellers  are  not  agreed  in 
what  part  of  the  body  these 
musk  - bags  are  contained  ; 
some  say  in  the  ears;  some, 
in  the  parts  of  generation ; but 
the  most  probable  opinion  is, 
that  this  musky  substance  is 
amassed  in  glands  under 
the  legs  and  arms.  From 
whatsoever  part  of  the  body 
this  odour  proceeds,  it  is 
very  strong  and  powerful, 
tincturing  the  flesh  of  the 
whole  body  with  its  taste  and 
smell.  The  crocodile’s  flesh 
is  at  best  very  bad  tough  eat- 
ing ; but  unless  the  musk- 
bags  be  separated,  it  is  insup- 
portable. The  negroes  them- 
selves cannot  well  digest  the 
flesh ; but  then,  a crocodile’s 
egg  is  to  them  the  most  deli- 
cate morsel  in  the  world. 
Even  savages  exhibit  their 
epicures  as  well  as  we;  and 
one  of  true  taste  will  spare 
neither  pains  nor  danger  to 
furnish  himself  with  his  fa- 
vourite repast.  For  this  rea- 
son, he  often  watches  the 
places  where  the  female  comes 
to  lay  her  eggs,  and  upon  her 
retiring  seizes  the  booty. 
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All  crocodiles  breed  near 
fresh  waters ; and  though  they 
are  sometimes  found  in  the 
sea,  yet  that  may  be  con- 
sidered rather  as  a place  of 
excursion  than  abode.  They 
produce  their  young  by  eggs, 
as  was  said  above;  and  for 
this  purpose  the  female,  when 
she  comes  to  lay,  chooses  a 
place  by  the  side  of  a river, 
or  some  fresh-water  lake,  to 
deposite  her  brood  in.  She 
always  pitches  upon  an  ex- 
tensive sandy  shore,  where 
she  may  dig  a hole  without 
danger  of  detection  from  the 
ground  being  fresh  turned  up. 
The  shore  must  also  be  gentle 
and  shelving  to  the  water,  for 
the  greater  convenience  of 
the  animal’s  going  and  re- 
turning ; and  a convenient 
place  must  be  found  near  the 
edge  of  the  stream,  that  the 
young  may  have  a shorter 
way  to  go.  When  all  these 
requisites  are  adjusted,  the 
animal  is  seen  cautiously  steal- 
ing upon  shore  to  deposit  her 
burden.  The  presence  of  a 
man,  a beast,  or  even  a bird, 
is  sufficient  to  deter  her  at 
that  time  ; and  if  she  per- 
ceives any  creature  looking 
on,  she  infallibly  returns.  If, 
however,  nothing  appears,  she 
then  goes  to  work,  scratching 
up  the  sand  with  her  fore- 
paws, and  making  a hole 
pretty  deep  in  the  shore. 


There  she  deposits  from  eighty 
to  a hundred  eggs,  of  the 
size  of  a tennis-ball,  and  of 
the  same  figure,  covered  with 
a tough  white  skin  like  parch- 
ment. She  takes  above  an 
hour  to  perform  this  task ; 
and  then  covering  up  the 
place  so  artfully  that  it  can 
scarcely  be  perceived,  she 
goes  back  to  return  again  the 
next  day.  Upon  her  return, 
with  the  same  precaution  as 
before,  she  lays  about  the 
same  number  of  eggs  ; and 
the  day  following  also  a like 
number.  Thus  having  depo- 
sited her  whole  quantity,  and 
having  covered  them  close  up 
in  the  sand,  they  are  soon 
vivified  by  the  heat  of  the 
sun ; and,  at  the  end  of  thirty 
days,  the  young  ones  begin 
to  break  open  the  shell.  At 
this  time  the  female  is  in- 
stinctively taught  that  her 
young  ones  want  relief ; and 
she  goes  upon  land  to  scratch 
away  the  sand,  and  set  them 
free.  Her  brood  quickly  avail 
themselves  of  their  liberty : 
a part  run  unguided  to  the 
water ; another  part  ascend 
the  back  of  the  female,  and 
are  carried  thither  in  greater 
safety.  But  the  moment  they 
arrive  at  the  water,  all  natu- 
ral connexion  is  at  an  end ; 
when  the  female  has  intro- 
duced her  young  to  their  na- 
tural element,  not  only  she, 
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but  the  male,  become  among 
the  number  of  their  most 
formidable  enemies,  and  de- 
vour as  many  of  them  as 
they  can.  The  whole  brood 
scatters  into  different  parts  of 
the  bottom ; by  far  the  great- 
est number  is  destroyed,  and 
the  rest  find  safety  in  their 
agility  or  minuteness. 

But  it  is  not  the  crocodile 
alone  that  is  thus  found  to 
thin  their  numbers  ; the  eggs 
of  this  animal  are  not  only  a 
delicious  feast  to  the  savage, 
but  are  eagerly  sought  after 
by  every  beast  and  bird  of 
prey.  The  ichneumon  was 
erected  into  a deity  among 
the  ancients,  for  its  success 
in  destroying  the  eggs  of  these 
monsters  : at  present  that  spe- 
cies of  the  vulture  called  the 
Gallinazo  is  tlieir  most  pre- 
vailing enemy.  All  along  the 
banks  of  great  rivers,  for 
thousands  of  miles,  the  croco- 
dile is  seen  to  propagate  in 
numbers  that  would  soon 
overrun  the  earth,  but  for  the 
vulture,  that  seems  appointed 
by  Providence  to  abridge  its 
fecundity.  These  birds  are 
ever  found  in  greatest  num- 
bers where  the  crocodile  is 
most  numerous : and  hiding 
themselves  within  the  thick 
branches  of  the  trees  that 
shade  the  banks  of  the  river, 
they  watch  the  female  in  si- 
lence, and  permit  her  to  lay 


all  her  eggs  without  inter- 
ruption. Then,  when  she  has 
retired,  they  encourage  each 
other  with  cries  to  the  spoil; 
and  flocking  all  together  up- 
on the  hidden  treasure,  tear 
up  the  eggs,  and  devour  them 
in  a much  quicker  time  than 
they  were  deposited.  Nor  are 
they  less  diligent  in  attending 
the  female  while  she  is  carry- 
ing her  young  to  the  water; 
for  if  any  one  of  them  hap- 
pens to  drop  by  the  way,  it  is 
sure  to  receive  no  mercy. 

Such  is.  the  extraordinary 
account,  given  us  by  late  tra- 
vellers, of  the  propagation 
of  this  animal ; an  account 
adopted  by  Linnaeus,  and  the 
most  learned  naturalists  of 
the  age.*  Yet,  if  one  might 
argue  from  the  general  ana- 
logy of  nature,  the  crocodile’s 
devouring  her  own  young 
when  she  gets  to  the  water 
seems  doubtful.  This  may  be 
a story  raised  from  the  gene- 
ral idea  of  this  animal’s  rapa- 
cious cruelty ; when,  in  fact, 
the  crocodile  only  seems  more 
cruel  than  other  animals,  be- 
cause it  has  more  power  to 
do  mischief.  It  is  probable 
that  it  is  not  more  divested 
of  parental  tenderness  than 
other  creatures,  an-d  I am  the 
more  led  to  think  so,  from 
the  peculiar  formation  of  one 
of  the  crocodile  kind.  This 

* Ulloa.— Author. 
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is  nailed  the  Open-Bellied 
Crocodile,  and  is  furnished 
with  a false  belly  like  the 
opossum,  where  the  young 
creep  out  and  in,  as  their 
dangers  or  necessities  require. 
The  crocodile  thus  furnished 
at  least  cannot  be  said  to  be 
an  enemy  to  her  own  young, 
since  she  thus  gives  them 
more  than  parental  protec- 
tion. It  is  probable,  also,  that 
this  open-bellied  crocodile  is 
viviparous,  and  fosters  those  of 
her  young  that  are  prematurely 
excluded  in  this  second  womb, 
until  they  come  to  proper  ma- 
turity.* 

How  long  the  crocodile  lives 
we  are  not  certainly  inform- 
ed : if  we  may  believe  Aris- 
totle, it  lives  to  the  age  of  a 


man ; but  the  ancients  so 
much  amused  themselves  in 
inventing  fables  concerning 
this  extraordinary  animal,  that 
even  truth  from  them  is  suspi- 
cious. What  we  know  for  cer- 
tain from  the  ancients  is,  that 
among  the  various  animals 
that  were  produced  to  fight 
in  the  amphitheatre  at  Rome, 
the  combat  of  the  crocodile 
was  not  wanting.t  Marcus 
Scaurus  produced  them  living 
in  his  unrivalled  exhibitions; 
and  the  Romans  considered 
him  as  their  best  citizen,  be- 
cause he  furnished  them  with 
the  most  expensive  entertain- 
ments. But  entertainment  at 
that  corrupt  time  was  their 
only  occupation.! 


CHAP.  III. 

OF  THE  SALAMANDER. 


The  ancients  have  described 
a lizard  that  is  bred  from 


* What  the  author  means  here 
by  the  apen-bellied  crocodile,  we 
are  at  a loss  to  make  out  : but  it  is 
certain  that  not  one  of  the  lizard 
tribe  has  any  thing  like  an  abdo- 
miual  pouch  for  the  safety  of  its 
young. — Author. 
t Plin.  lib.  viii.  c.  26.— Author 
t It  is  a very  common  thing  for 
the  native  princes  of  India,  living 
in  the  neighbourhood  of  large  ri- 
vers, where  alligators  abound,  to 


heat,  that  lives  in  the  flames, 
and  feeds  upon  fire  as  its 


have  them  caught  for  the  purpose 
of  entertaining  their  court  and 
guests,  by  making  them  tight,  or 
causing  them  to  be  attacked  by 
other  animals.  These  contests  are 
so  cruel  and  inhuman,  that  we  will 
not  offend  our  feeling  readers  by 
attempting  to  describe  them.  The 
court  of  Lucknow  used  to  be  very 
celebrated  for  such  horrid  exhibi- 
tions, but  they  are  now  much  >ess 
frequently  seen  in  that  city.- -Ed. 
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proper  nourishment.  As  they 
saw  every  other  element,  the 
air,  the  earth,  and  the  water 
inhabited,  fancy  was  set  to 
work  to  find  or  make  an  in- 
habitant in  fire ; and  thus  to 
people  every  part  of  nature. 
It  will  be  needless  to  say  that 
there  is  no  such  animal  exist- 
ing; and  that,  of  all  others, 
the  modem  salamander  has 
the  smallest  affinity  to  such 
an  abode. 

Whether  the  animal  that 
now  goes  by  the  name  of  Sa- 
lamander be  the  same  with 
that  described  by  Pliny,  is  a 
doubt  with  me;  but  this  is 
aot  a place  for  the  discussion. 
It  is  sufficient  to  observe,  that 
the  modern  salamander  is  an 
animal  of  the  lizard  kind,  and 
under  this  name  is  compre- 
hended a large  tribe  that  all 
go  by  the  same  name.  There 
have  been  not  less  than  seven 
sorts  of  this  animal  described 
by  Seba;  and  to  have  some 
idea  of  the  peculiarity  of  their 
figure,  if  we  suppose  the  tail 
of  a lizard  applied  to  the  body 
of  a frog,  we  shall  not  be  far 
from  precision.  The  common 
lizard  is  long,  small,  and  ta- 
per ; the  salamander,  like  the 
frog,  has  its  eyes  towards  the 
back  of  the  head;  like  the 
frog,  its  snout  is  round,  and 
not  pointed,  and  its  belly 
thick  and  swollen.  The  claws 
of  its  toes  are  short  and  fee- 


ble; its  skin  rough;  and  the 
tongue,  unlike  that  of  the 
smallest  of  the  lizard  kind, 
in  which  it  is  long  and  forked, 
is  short,  and  adhering  to  the 
under  jaw. 

But  it  is  not  in  figure  that 
this  animal  chiefly  differs  from 
the  rest  of  the  lizard  tribe; 
for  it  seems  to  differ  in  na- 
ture and  conformation.  In 
nature  it  is  unlike,  being  a 
heavy  torpid  animal;  where- 
as the  lizard  tribe  are  active, 
restless,  and  ever  in  motion  : 
in  conformation  it  is  unlike, 
as  the  salamander  is  produced 
alive  from  the  body  of  its  pa- 
rent, and  is  completely  form- 
ed the  moment  of  its  exclu- 
sion. It  differs  from  them 
also  in  its  general  reputation 
of  being  venomous  : however, 
no  trials  that  have  been  hith- 
erto made  seem  to  confirm 
the  truth  of  the  report. 

Not  only  this,  but  many 
others  of  the  lizard  tribe,  are 
said  to  have  venom;  but  it 
were  to  be  wished  that  man- 
kind, for  their  own  happiness, 
would  examine  into  the  foun- 
dation of  this  reproach.  By 
that  means  many  of  them, 
that  are  now  shunned  and 
detested,  might  be  found 
inoffensive;  their  figure,  in- 
stead of  either  exciting  horror 
or  disgust,  would  then  only 
tend  to  animate  the  general 
scene  of  nature;  and  specu- 
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lation  might  examine  their 
manners  in  confidence  and 
security.  Certain  it  is,  that 
all  the  lizard  kind  with  which 
we  are  acquainted  in  this 
country,  are  perfectly  harm- 
less; and  it  is  equally  true 
that,  for  a long  time,  till  our 
prejudices  were  removed,  we 
considered  not  only  the  Newt, 
but  the  Snake  and  the  Blind- 
worm,  as  fraught  with  the 
most  destructive  poison.  At 
present  we  have  got  over 
these  prejudices ; and  it  is 
probable,  that  if  other  nations 
made  the  same  efforts  for  in- 
formation, it  would  be  found, 
that  the  malignity  of  most,  if 
not  all,  of  the  lizard  tribe, 
was  only  in  the  imagination. 

With  respect  to  the  sala- 
mander, the  whole  tribe,  from 
the  Moron  to  the  Gekko,  are 
said  to  be  venomous  to  the 
last  degree ; yet,  when  ex- 
periments have  been  tried,  no 
arts,  no  provocations,  could 
excite  these  animals  to  the 
rage  of  biting.  They  seem 
timid  and  inoffensive,  only 
living  upon  worms  and  in- 
sects ; quite  destitute  of  fangs, 
like  the  viper,  their  teeth  are 
so  very  small,  that  they  are 
hardly  able  to  inflict  a wound. 
But  as  the  teeth  are  thus  in- 
capable of  offending,  the  peo- 
ple of  the  countries  where 
they  are  found  have  recourse 
to  a venomous  slaver,  which, 


they  suppose,  issues  from  the 
animal’s  mouth ; they  also 
tell  us  of  a venom  issuing 
from  the  claws  : even  Lin- 
naeus seems  to  acknowledge 
the  fact ; but  thinks  it  a pro- 
bable supposition  that  this  ve- 
nom may  proceed  from  their 
urine. 

Of  all  animals,  the  Gekko 
is  the  most  notorious  for  its 
powers  of  mischief;  yet  we 
are  told  by  those  who  load  it 
with  that  calumny,  that  it  is 
very  friendly  to  man,  and 
though  supplied  with  the 
most  deadly  virulence,  is  yet 
never  known  to  bite.  It  would 
be  absurd  in  us,  without  ex- 
perience, to  pronounce  upon 
the  noxious  or  inoffensive  qua- 
lities of  animals;  yet  it  is 
probable,  from  an  inspection 
of  the  teeth  of  lizards,  and 
from  their  inoffensive  quali- 
ties in  Europe,  that  the  gekko 
has  been  unjustly  accused, 
and  that  its  serpent-like  fi- 
gure has  involved  it  in  one 
common  reproach  with  ser- 
pents. 

The  salamander  best  known 
in  Europe,  is  from  eight  to 
eleven  inches  long,  usually 
black,  spotted  with  yellow  ; 
and,  when  taken  in  the  hand, 
feeling  cold  to  a great  de- 
gree. There  are  several  kinds. 
Our  Black  Water  - Newt  is 
reckoned  among  the  number. 
The  idle  report  of  its  being 
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inconsumable  in  fire,  has 
caused  many  of  these  poor 
animals  to  be  burnt ; but  we 
cannot  say  as  philosophical 
martyrs,  since  scarcely  any 
philosopher  could  think  it  ne- 
cessary to  make  the  experi- 
ment. When  thrown  into  the 
fire,  the  animal  is  seen  to 
burst  with  the  heat  of  its  si- 
tuation, and  to  eject  its  fluids. 
We  are  gravely  told,  in  the 
‘ Philosophical  Transactions  f 
that  this  is  a method  the  ani- 
mal takes  to  extinguish  the 
flames ! 

When  examined  internally, 
the  salamander  exhibits  little 
difference  from  other  animals 
of  the  lizard  kind.  It  is  fur- 
nished with  lungs  that  some- 
times serve  for  the  offices  of 
breathing ; with  a heart  that 
has  its  communications  open, 
so  that  the  animal  cannot 
easily  be  drowned.  The  ovary 
in  the  female  is  double  the 
size  of  what  it  is  in  others  of 
this  tribe ; and  the  male  is 
furnished  with  four  testiculi 
instead  of  two.  But  what 
deserves  particular  notice,  is 
the  manner  of  this  animal’s 
bringing  forth  its  young  alive.* * 
“ The  salamander,”  says  my 
author,  “begins  to  show  itself 
in  spring,  and  chiefly  during 


* * Acta  Hafniensia ann.  1676  ; 

* Memoires  de  V Academie  Royalc 
des  Sciences tom.  iii.  part  3,  p.  80. 
—Author. 


heavy  rains.  When  the  warm 
weather  returns,  it  disappears ; 
and  never  leaves  its  hole, 
during  either  great  heats  or 
severe  colds,  both  which  it 
equally  fears.  When  taken  in 
the  hand,  it  appears  like  a 
lump  of  ice  : it  consequently 
loves  the  shade,  and  is  found 
at  the  feet  of  old  trees  sur- 
rounded with  brushwood  at 
the  bottom.  It  is  fond  of 
running  along  new  ploughed 
grounds,  probably  to  seek  for 
worms,  which  are  its  ordinary 
food.  One  of  these,”  con- 
tinues my  author,  “ I took 
alive  some  years  ago  in  a 
ditch  that  had  been  lately 
made.  I laid  it  at  the  foot 
of  the  stairs  upon  coming 
home,  and  there  it  disgorged 
from  the  throat  a worm  three 
inches  long,  that  lived  for  an 
hour  after*,  though  wounded 
as  I suppose  by  the  teeth  of 
the  animal.  I afterwards  cut 
up  another  of  these  lizards, 
and  saw  not  less  than  fifty 
young  ones,  resembling  the 
parent,  come  from  its  womb, 
all  alive,  and  actively  running 
about  the  room.”  It  were  to 
be  wished  the  author  had 
used  another  word  beside  that 
of  worm ; as  we  now  are  in 
doubt  whether  he  means  a 
real  worm,  or  a young  animal 
of  the  lizard  species  : had  he 
been  more  explicit,  and  had 
it  appeared  that  it  was  a real 
r 
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young  lizard,  which  I take  to 
be  his  meaning,  we  might 
here  see  a wonder  of  nature 
brought  to  the  proof,  which 
many  have  asserted,  and  many 
have  thought  proper  to  deny  : 

I mean  the  refuge  which  the 
young  of  the  shark,  the  lizard, 
and  the  viper  kinds,  are  said 
to  take,  by  running  down  the 
throad  of  the  parent,  and  there 
finding  a temporary  security. 
The  fact,  indeed,  seems  a lit- 
tle extraordinary;  and  yet  it 
is  so  frequently  attested  by 
some,  and  even  believed  by 
others,  whose  authority  is  re- 
spectable, among  the  num- 
ber of  whom  we  find  Mr.  Pen- 
nant, that  the  argument  of 
strangeness  must  give  way  to 
the  weight  of  authority. 

However  this  be,  there  is  no 
doubt  of  the  animal’s  being 
viviparous,  and  producing  a- 
bove  fifty  at  a time.  They 
come  from  the  parent  in  full 
perfection,  and  quickly  leave 
her  to  shift  for  themselves. 
These  animals,  in  the  lower 
ranks  of  nature,  want  scarcely 
any  help  when  excluded ; they 
soon  complete  the  little  circle 
of  their  education  ; and  in  a 
day  or  two  are  capable  of 
practising  all  the  arts  of  sub- 
sistence and  evasion  practised 
by  their  kind. 

They  are  all  amphibious,  or 
at  least  are  found  capable  of 
subsisting  in  either  element, 


when  placed  there  :*  if  those 
taken  from  land  are  put  into 
water,  they  continue  there  in 
seeming  health  ; and,  on  the 
contrary,  those  taken  from  the 
water  will  live  upon  land.  In 
water,  however,  they  exhibit 
a greater  variety  in  their  ap- 
pearance ; and  what  is  equally 
wonderful  with  the  rest  of 
their  history,  during  the  whole 
spring  and  summer,  this  water- 
lizard  changes  its  skin  every 
fourth  or  fifth  day  ; and  dur- 
ing the  winter  every  fifteen 
days.  This  operation  they  per- 
form by  means  of  the  mouth 
and  the  claws  ; and  it  seems 
a work  of  no  small  difficulty 
and  pain.  The  cast  skins  are 
frequently  seen  floating  on  the 
surface  of  the  water  : they  are 
sometimes  seen  also  with  a 
part  of  their  old  skin  still 
sticking  to  one  of  their  limbs, 
which  they  have  not  been 

* The  Salamanders  are  both  ter* 
restrial  ami  aquatic,  the  latter  hav- 
ing a compressed,  uot  a rounded 
tail,  which  constitutes  the  sole  dif- 
ference of  their  anatomical  confor- 
mation. The  first  tribe  is  found  in 
France,  Germany,  and  the  south- 
ern parts  of  Europe,  from  which  it 
sometimes  ranges  to  very  high  la- 
titudes, taking  up  its  abode  in  the 
humid  earth,  in  ditches  and  shady 
places;  under  stones  and  the  roots 
of  trees,  in  subterranean  caverns, 
and  in  ruined  buildings.  Though 
generally  dreaded,  it  is  by  no  means 
dangerous,  and  we  are  almost  a- 
shamed  to  say,  that  for  the  story  <?f 
its  being  able  to  resist  the  action 
of  the  fire,  there  is  not  the  slight- 
est foundation.— JEd, 
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able  to  get  rid  of;  and  thus, 
like  a man  with  a boot  half 
drawn,  in  some  measure  crip- 
pled in  their  own  spoils.  This 
also  often  corrupts,  and  the 
leg  drops  off;  but  the  animal 
does  not  seem  to  feel  the  want 
of  it,  for  the  loss  of  a limb  to 
all  the  lizard  kind  is  but  a 
trifling  calamity.  They  can 
live  several  hours  even  after 
the  loss  of  their  head  : and 
for  some  time  under  dissec- 
tion, all  the  parts  of  this  ani- 
mal seem  to  retain  life  : but 
the  tail  is  the  part  that  long- 
est retains  its  motion.  Salt 
seems  to  be  much  more  effi- 
cacious in  destroying  these 
animals  than  the  knife  ; for 
upon  being  sprinkled  with  it, 
the  whole  body  emits  a vis- 
cous liquor,*  and  the  lizard 
dies  in  three  minutes,  in  great 
agonies. 


The  whole  of  the  lizard  kind 
are  also  tenacious  of  life  in 
another  respect,  and  the  sala- 
mander among  the  number. 
They  sustain  the  want  of  food 
in  a surprising  manner.  One 
of  them,  brought  from  the  In- 
dies, lived  nine  months,  with- 
out any  other  food  than  what 
it  received  from  licking  a 
piece  of  earth  on  which  it  was 
brought  over  ;t  another  was 
kept  by  Seba  in  an  empty  vial 
for  six  months,  without  any 
nourishment;  and  Redi  talks 
of  a large  one,  brought  from 
Africa,  that  lived  for  eight 
months,  without  taking  any 
nourishment  whatever.  In- 
deed, as  many  of  this  kind, 
both  salamanders  and  lizards, 
are  torpid,  or  nearly  so,  during 
the  winter,  the  loss  of  their 
appetite  for  so  long  a time  is 
the  less  surprising. 


CHAP.  IY. 

OP  THE  CAMELEON,  THE  IGUANA,  AND  LIZAEB3  OP 
DXPPEKrNT  KINDS. 


It  were  to  be  wished  that 
animals  could  be  so  classed, 


* The  milky  fluid  which  exudes 
from  its  skin,  and  can  be  cast  to 
the  distance  of  several  inches,  is 
nauseous  and  acrid,  but  pernicious 
to  none  but  the  smallest  animals. 
—An. 


that  by  the  very  mentioning  of 
their  rank,  we  should  receive 
some  insight  into  their  his- 
tory. This  I have  endeavoured 
in  most  instances ; but  in  the 


* t Philosophical  Transactions 
ann.  1GG1. — Auxuoa.  - 
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present  chapter  all  method  is  | 
totally  unserviceable.  Here 
distribution  gives  no  general 
ideas : for  some  of  the  ani- 
mals to  be  here  mentioned 
produce  by  eggs ; some  by 
spawn  ; and  some,  are  vivipar- 
ous. The  peculiar  manner  of 
propagating  in  each,  is  very 
indistinctly  known.  The  Igu- 
ana and  the  Cameleon,  we 
know  bring  forth  eggs  ; some 
others  also  produce  in  the 
same  manner ; but  of  the  rest, 
which  naturalists  make  a- 
mount  to  above  fifty,  we  have 
but  very  indistinct  informa- 
tion. 

In  the  former  divisions  of 
this  tribe,  we  had  to  observe 
upon  animals,  formidable  from 
their  size,  or  disgusting  from 
their  frog-like  head  and  ap- 
pearance; in  the  present  di- 
vision, all  the  animals  are 
either  beautiful  to  the  eye, 
or  grateful  to  the  appetite. 
The  lizards,  properly  so  called, 
are  beautifully  painted  and 
mottled  ; their  frolicksome  a- 
gility  is  amusing  to  those  who 
are  familiar  with  their  ap- 
pearance ; and  the  great  af- 
fection which  some  of  them 
show  to  man,  should,  in  some 
measure,  be  repaid  with  kind- 
ness. Others,  such  as  the  Igu- 
ana, though  not  possessed  of 
beauty,  are  very  serviceable, 
furnishing  one  of  the  most 
luxurious  feasts  the  tropical 


| climates  can  boast  of.  Those 
treated  of  before  were  objects 
of  curiosity,  because  they  were 
apparently  objects  of  danger: 
most  of  these  here  mentioned 
have  either  use  or  beauty  to 
engage  us. 

Directly  descending  from 
the  crocodile,  we  find  the 
Cordyle,  the  Tockay,  and  the 
Tejuguaca,  all  growing  less 
in  order,  as  I have  named 
them.  These  fill  up  the  chasm 
to  be  found  between  the  cro- 
codile and  the  African  iguana. 

The  Iguana,  wThich  deserves 
our  notice,  is  about  five  feet 
long,  and  the  body  about  as 
thick  as  one’s  thigh  : the 
skin  is  covered  with  small 
scales,  like  those  of  a serpent ; 
and  the  back  is  furnished 
with  a row  of  prickles,  that 
stand  up,  like  the  teeth  of  a 
saw  : the  eyes  seem  to  be  but 
half  opened,  except  when  thb 
animal  is  angry,  and  then 
they  appear  large  and  spark- 
ling : both  the  jaws  are  full  of 
very  sharp  teeth,  and  the  bite 
is  dangerous,  though  not  ve- 
nomous, for  it  never  lets  loose 
till  it  is  killed.  The  male  has  a 
skin  hanging  under  his  throat, 
which  reaches  down  to  his 
breast ; and,  when  displeased, 
he  puffs  it  up  like  a bladder : he 
is  one-third  larger  and  stronger 
than  the  female  ; though  the 
strength  of  either  avails  them 
little  towards  their  defence, 
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The  males  are  ash-coloured, 
and  the  females  are  green.* 

The  flesh  of  these  may  be 
considered  as  the  greatest  de- 
licacy of  Africa  and  America ; 
and  the  sportsmen  of  those 
climates  go  out  to  hunt  the 
iguana,  as  we  do  in  pursuit  of 
the  pheasant  or  the  hare.  In 
the  beginning  of  the  season, 
when  the  great  floods  of  the 
tropical  climates  are  passed 
away,  and  vegetation  starts 
into  universal  verdure,  the 
sportsmen  are  seen,  with  a 
noose  and  a stick,  wandering 
along  the  sides  of  the  rivers  to 
take  the  iguana.  The  animal, 
though  apparently  formed  for 
combat,  is  the  most  harmless 
creature  of  all  the  forest : it 
lives  among  the  trees,  or  sports 
in  the  water,  without  ever  of- 

*  Some  varieties  of  the  Guana 
genus,  having  been  examined  and 
compared  by  modern  naturalists 
with  more  attention  than  their  pre- 
decessors, ai-e  now  transferred  to 
other  tribes,  though  still  tolerably 
numerous,  and  marked  by  differ- 
ences of  a curious  and  important 
kind.  The  colour  of  one  belong- 
ing to  the  island  of  Java  is  deep 
blue,  with  transverse  bands  of 
a clearer  tint.  Sir  Joseph  Banks, 
while  at  Batavia  with  Captain 
Cook,  killed  a reptile  of  this  class 
which  was  five  feet  long,  and  as 
thick  as  a man's  thigh.  Old  tra- 
vellers have  attributed  high  virtues 
to  the  bezoar  of  the  guana,  a kind 
of  stone,  lodged,  as  they  assert,  in 
its  stomach  or  cranium.  This 
substance,  however,  has  fallen  in- 
to thorough  disrepute  among  all 
medical  practitioners,  notwith- 
standing the  enlightened  testimony 
urged  on  its  behalf. — Ej>. 


fering  to  offend  ; there,  hav- 
ing fed  upon  the  flowers  of  the 
mahot,  and  the  leaves  of  the 
mapou,  that  grow  along  the 
banks  of  the  stream,  it  goes 
to  repose  upon  the  branches 
of  the  trees  that  hang  over 
the  water.  Upon  the  land  the 
animal  is  swift  of  foot ; but 
when  once  in  possession  of  a 
tree,  it  seems  conscious  of  the 
security  of  its  situation,  and 
never  offers  to  stir.  There  the 
sportsman  easily  finds  it,  and 
as  easily  fastens  his  noose 
round  its  neck : if  the  head 
be  placed  in  such  a manner 
that  the  noose  cannot  readily 
be  fastened,  by  hitting  the  a- 
nimal  a blow  on  the  nose  with 
the  stick,  it  lifts  the  head,  and 
offers  it  in  some  measure  to 
the  noose.  In  this  manner, 
and  also  by  the  tail,  the  igu- 
ana is  dragged  from  the  trees, 
and  killed  by  repeated  biows 
on  the  head. 

The  cameleon  is  a very  dif- 
ferent animal  ; and  as  the 
iguana  satisfies  the  appetites 
of  the  epicure,  this  is  rather 
the  feast  of  the  philosopher. 
Like  the  crocodile,  this  little 
animal  proceeds  from  an  egg ; 
and  it  also  nearly  resembles 
that  formidable  creature  in 
form : but  it  differs  widely  in 
its  size  and  its  appetites ; be- 
ing not  above  eleven  inches 
long,  and  delighting  to  sit 
upon  trees,  being  afraid  of 
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serpents,  from  which  it  is  un- 
able to  escape  on  the  ground. 

The  head  of  a large  came- 
leon  is  almost  two  inches 
long ; and  from  thence  to  the 
beginning  of  the  tail,  four 
and  a half : the  tail  is  five 
inches  long,  and  the  feet  two 
and  a half : the  thickness  of 
the  body  is  different  at  dif- 
ferent times  ; for  sometimes, 
from  the  back  to  the  belly,  it 
is  two  inches,  and  sometimes 
but  one ; for  it  can  blow  itself 
up,  and  con  tract  itself  at  plea- 
sure. This  swelling  and  con- 
traction is  not  only  of  the 
back  and  belly,  but  of  the  legs 
and  tail. 

These  different  tumours  do 
not  proceed  from  a dilatation 
of  the  breast  in  breathing, 
which  rises  and  falls  by  turns; 
but  are  very  irregular,  and 
seem  adopted  merely  from 
caprice.  The  cameleon  is  of- 
ten seen,  as  it  were,  blown  up 
for  two  hours  together;  and 
then  it  continues  growing  less 
and  less  insensibly  ; for  the 
dilatation  is  always  more  quick 
and  visible  than  the  contrac- 
tion. In  this  last  state  the  ani- 
mal appears  extremely  lean  ; 
the  spine  of  the  back  seems 
sharp,  and  all  the  ribs  may  be 
counted;  likewise  the  tendons 
of  the  legs  and  arms  may  be 
seen  very  distinctly. 

This  method  of  puffing  itself 
up,  is  similar  to  that  in  pi- 


geons, whose  crops  are  some- 
times greatly  distended  with 
air.  The  cameleon  has  a 
power  of  driving  the  air  it 
breathes  over  every  part  of 
the  body : however,  it  only 
gets  between  the  skin  and 
the  muscles  ; for  the  muscles 
themselves  are  never  swollen. 
The  skin  is  very  cold  to  the 
touch ; and  though  the  ani- 
mal seems  so  lean,  there  is 
no  feeling  the  beating  of  the 
heart.  The  surface  of  the 
skin  is  unequal,  and  has  a 
grain  not  unlike  shagreen,  but 
very  soft,  because  each  emi- 
nence is  as  smooth  as  if  it 
were  polished.  Some  of  these 
little  protuberances  are  as 
large  as  a pin’s  head,  on  the 
arms,  legs,  belly,  and  tail ; 
but  on  the  shoulders  and  head 
they  are  of  an  oval  figure,  and 
a little  larger : those  under 
the  throat  are  ranged  in  the 
form  of  a chaplet,  from  the 
lower  lip  to  the  breast.  The 
colour  of  all  these  eminences, 
when  the  cameleon  is  at  rest 
in  a shady  place,  is  of  a blu- 
ish gray,  and  the  space  be- 
tween is  of  a pale  red  and 
yellow. 

But  when  the  animal  is 
removed  into  the  sun,  then 
comes  the  wonderful  part  of 
its  history.  At  first  it  appears 
to  suffer  no  change  of  colour, 
its  grayish  spots  still  continu- 
ing the  same  : but  the  whole 
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surface  soon  seems  to  imbibe 
the  rays  of  light ; and  the 
simple  colouring  of  the  body 
changes  into  a variety  of 
beautiful  hues.  Wherever  the 
light  comes  upon  the  body,  it 
is  of  a tawny  brown ; but 
that  part  of  the  skin  on  which 
the  sun  does  not  shine,  changes 
into  several  bright  colours, 
pale  yellow,  or  vivid  crimson ; 
which  form  spots  of  the  size 
of  half  one’s  finger  : some  of 
these  descend  from  the  spine 
half  way  down  the  back-;  and 
others  appear  on  the  sides, 
arms,  and  tail.  When  the 
sun  has  done  shining,  the 
original  gray  colour  returns 
by  degrees,  and  covers  all  the 
body.  Sometimes  the  animal 
becomes  all  over  spotted  with 
brown  spots,  of  a greenish 
cast.  When  it  is  wrapt  up  in 
a white  linen  cloth  for  two  or 
three  minutes,  the  natural  co- 
lour becomes  much  lighter ; 
but  not  quite  white,  as  some 
authors  have  pretended : how- 
ever, from  hence  it  must  not 
be  concluded  that  the  came- 
leon  assumes  the  colour  of 
the  objects  which  it  approach- 
es ; this  is  entirely  an  error, 
and  probably  has  taken  its 
rise  from  the  continual  changes 
it  appears  to  undergo.* 


* Nothing  in  natural  history  is 
perhaps  more  curious,  or  more  ce- 
lebrated, than  the  cameleon.  The 


De  Bruyn,  in  his  ‘ Voyage 
to  the  Levant has  given  us  a 
very  ample  description  of  the 
cameleon.  During  his  stay  at 
Smyrna,  he  bought  several  of 
this  kind ; and,  to  try  how 
long  they  could  live,  kept 
four  of  them  in  a cage,  per- 
mitting them  at  times  to  run 
about  the  house.  The  fresh 
sea-breeze  seemed  to  give 
them  most  spirits  and  viva- 
city; they  opened  their  mouths 
to  take  it  in;  he  never  per- 
ceived that  they  ate  any  thing, 
except  now  and  then  a fiy, 
which  they  took  half  an  hour 
to  swallow : he  observed  their 
colour  often  to  change,  three 
or  four  times  successively, 
without  being  able  to  find  out 
any  cause  for  such  altera- 
tions ; their  common  colour 
he  found  to  be  gray,  or  rather 
a pale  mouse  colour;  but  its 
most  frequent  changes  were 
into  a beautiful  green,  spotted 
with  yellow;  sometimes  the 
animal  was  marked  all  over 


change  of  colour  which  it  exhibits 
consists  chiefly  in  a shifting  of 
certain  shades,  fioni  the  natural 
greenish  or  bluish  gray  of  the 
skin,  into  a very  pale  yellow,  with 
irregular  spots,  or  dull  patches  of 
red,  and  varies  in  degree,  accord- 
ing to  the  animal’s  health,  the 
temperature  of  the  weather,  and 
many  other  causes.  The  natural 
or  ordinary  colour  of  cameleons 
also  presents  considerable  diffe- 
rences, some  being  much  darker 
than  most  are,  and  even  approach- 
ing to  a blackish  tinge. — Ed. 
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with  dark  brown ; and  this 
often  changed  into  a lighter 
brown : some  colours,  how- 
ever, it  never  assumed ; and 
contrary  to  what  was  said 
above,  he  found  red  to  be 
among  the  number. 

Though  our  traveller  took 
the  utmost  care,  he  was  un- 
able to  preserve  any  of  them 
alive  above  five  months,  and 
many  of  them  died  in  four. 
When  the  cameleon  changes 
place,  and  attempts  to  descend 
from  an  eminence,  it  moves 
with  the  utmost  precaution, 
advancing  one  leg  very  deli- 
berately before  the  other,  still 
securing  itself  by  holding 
whatever  it  can  grasp  by  the 
tail.  It  seldom  opens  its 
mouth,  except  for  fresh  air  ; 
and  when  that  is  supplied, 
discovers  its  satisfaction  by 
its  motions,  and  the  frequent 
changes  of  its  colour.  The 
tongue  is  sometimes  darted 
out  after  its  prey,  which  is 
flies  ; and  this  is  as  long  as 
the  whole  body.  The  eyes 
are  remarkably  little,  though 
they  stand  out  of  the  head  ; 
they  have  a single  eye-lid, 
like  a cap  with  a hole  in  the 
middle,  through  which  the 
sight  of  the  eye  appears,  which 
is  of  a shining  brown ; and 
round  it  there  is  a little  circle 
of  a gold  colour : but  the 
most  extraordinary  part  of 
their  conformation  is,  that  the 


animal  often  moves  one  eye, 
when  the  other  is  entirely  at 
rest : nay,  sometimes  one  eye 
will  seem  to  look  directly  for- 
ward, while  the  other  looks 
backward  ; and  one  will  look 
upward,  while  the  other  re- 
gards the  earth. 

To  this  class  of  lizards,  we 
may  refer  the  Dragon,  a most 
terrible  animal,  but  most  pro- 
bly  not  of  nature’s  formation. 
Of  this  death-dealing  creature 
all  people  have  read ; and  the 
most  barbarous  countries,  to 
this  day,  paint  it  to  the  ima- 
gination in  all  its  terrors ; 
and  fear  to  meet  it  in  every 
forest.  It  is  not  enough  that 
nature  has  furnished  those 
countries  with  poisons  of  va- 
rious malignity ; with  serpents 
forty  feet  long  ; with  ele- 
phants, lions,  and  tigers  ; to 
make  their  situation  really 
dangerous,  the  capricious  ima- 
gination is  set  at  work  to  call 
up  new  terrors ; and  scarce  a 
savage  is  found  that  does  not 
talk  of  winged  serpents  of  im- 
moderate length,  flying  away 
with  the  camel  or  the  rhino- 
ceros, or  destroying  mankind 
by  a single  glare.  Happily, 
however,  such  ravagers  are  no 
where  found  to  exist  at  pre- 
sent ; and  the  whole  race  of 
dragons  is  dwindled  down  to 
the  Flying  Lizard,  a little 
harmless  creature,  that  only 
preys  upon  insects,  and  even 
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seems  to  embellish  the  forest 
with  its  beauty. 

The  Flying  Lizard  of  Java 
perches  upon  fruit-trees,  and 
feeds  upon  dies,  ants,  butter- 
flies, and  other  small  insects. 
It  is  a very  harmless  creature, 
and  does  no  mischief  in  any 
respect.  Gentil,  in  his  voy- 
age round  the  world,  affirms, 
that  lie  has  seen  these  lizards 
at  the  island  of  Java,  in  the 
East  Indies.  He  observed 
they  flew  very  swiftly  from 
tree  to  tree  ; and,  having 
killed  one,  he  could  not  but 
admire  the  skin,  which  was 
painted  with  several  beautiful 
colours  ; it  was  a foot  in 
length,  and  had  four  paws, 
like  the  common  lizards  ; but 
its  head  was  flat,  and  had 
a small  hole  in  the  middle; 
the  wings  were  very  thin,  and 
resembled  those  of  a flying- 
fish.  About  the  neck  were  a 
sort  of  wattles,  not  unlike 
those  of  cocks,  which  gave  it 
no  disagreeable  appearance. 
He  intended  to  have  preserved 
it,  in  order  to  bring  it  into 
Europe;  but  it  was  corrupted 
by  the  heat,  before  the  close 
of  the  day : however,  they 
have  since  been  brought  into 
England,  and  are  now  com- 
mon enough  in  the  cabinets 
of  the  curious. 

The  last  animal  of  the  lizard 
kind  that  I shall  mention,  is 
the  Chalcidian  Lizard  of  Al- 


drovandus,  very  improperly 
called  the  Seps  by  modern 
historians.  This  animal  seems 
to  make  the  shade  that  sepa- 
rates the  lizard  from  the  ser- 
pent race.  It  has  four  legs, 
like  the  lizard ; but  so  short, 
as  to  be  utterly  unserviceable 
in  walking : it  has  a long 
slender  body,  like  the  serpent ; 
and  it  is  said  to  have  the  ser- 
pent’s malignity  also.  The 
fore  legs  are  very  near  the 
head  ; the  hind  legs  are  placed 
far  backward ; but  before  and 
behind  they  seem  rather  use- 
less incumbrances,  than  in- 
struments serving  to  assist 
the  animal  in  its  motions, 
or  providing  for  its  subsis- 
tence. 

These  animals  are  found 
above  three  feet  long,  and  thick 
in  proportion,  with  a large 
head  and  pointed  snout.  The 
whole  body  is  covered  with 
scales;  and  the  belly  is  white 
mixed  with  blue.  It  has  four 
crooked  teeth,  as  also  a point- 
ed tail,  which,  however,  can 
inflict  no  wound.  Whether 
the  teeth  be  similar  to  the 
viper’s  fangs,  we  are  not  told  ; 
though  Yolateranus  says,  they 
are  covered  with  a membrane ; 
by  which  I am  apt  to  think 
he  means  a venom-bag,  which 
is  found  at  the  root  of  teeth 
of  all  serpents  that  are  poi- 
sonous. It  is  viviparous;  fif- 
teen young  ones  having  been 
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taken  alive  out  of  its  belly. 
Upon  the  whole,  it  appears  to 
bear  a strong  affinity  to  the 


viper ; and,  like  that  ani- 
mal, its  bite  may  be  danger- 
ous.* 


• The  Green  lizard,  which  is 
common  in  1 hi s country,  seldom 
exceeds  the  length  of  six  inches  ; 


but  Pennant  mentions  two  eases  o^ 
its  being  killed  at  five  times  the 
usual  size. — lie. 
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CHAP.  L 

OP  SERPENTS  IN  GENERAL. 


We  now  come  to  a tribe,  that 
not  only  their  deformity,  their 
venom,  their  ready  malignity, 
but  also  our  prejudices,  and 
our  very  religion,  have  taught 
us  to  detest.  The  serpent  has, 
from  the  beginning,  been  the 
enemy  of  man ; and  it  has 
hitherto  continued  to  terrify 
and  annoy  him,  notwithstand- 
ing all  the  arts  that  have  been 
practised  to  destroy  it.  For- 
midable in  itself,  it  deters  the 
invader  from  the  pursuit  ; 
and,  from  its  figure,  capable 
of  finding  shelter  in  a little 
space,  it  is  not  easily  disco- 
vered by  those  who  would 
venture  to  try  the  encounter. 
Thus  possessed  at  once  of 
potent  arms  and  inaccessible 
or  secure  retreats,  it  baffles 
all  the  arts  of  man,  though 
never  so  earnestly  bent  upon 
its  destruction. 

For  this  reason,  there  is 
scarce  a country  in  the  world 


that  does  not  still  give  birth 
to  this  poisonous  brood,  that  ' 
seem  formed  to  quell  human 
pride,  and  repress  the  boasts  ! 
of  security.  Mankind  have  1 
driven  the  lion,  the  tiger,  and 
the  wolf  from  their  vicinity ; 
but  the  snake  and  the  viper 
still  defy  their  power,  and 
frequently  punish  their  inso- 
lence. 

Their  numbers,  however,  are  ! \ 
thinned  by  human  assiduity  ; 
and  it  is  possible  some  of  the 
kinds  are  wholly  destroyed.  , 
In  none  of  the  countries  of  ! 
Europe  are  they  sufficiently  < 
numerous  to  be  truly  terrible ; 
the  philosopher  can  meditate 
in  the  fields  without  danger 
and  the  lover  seek  the  grove| 
without  fearing  any  wounds.: 
but  those  of  metaphor.  The: 
various  malignity  that  has] 
been  ascribed  to  European^ 
serpents  of  old  is  now  utterly'!  i 
unknown ; there  are  not  aboveij 
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three  or  four  kinds  that  are 
dangerous,  and  their  poison 
operates  in  all  in  the  same 
manner.  A burning  pain  in 
the  part,  easily  removable  by 
timely  applications,  is  the 
worst  effect  that  we  experi- 
ence from  the  bite  of  the  most 
venomous  serpents  of  Europe. 
The  drowsy  death,  the  start- 
j ing  of  the  blood  from  every 
pore,  the  insatiable  and  burn- 
ing thirst,  the  melting  down 
i the  solid  mass  of  the  whole 
form  into  one  heap  of  putre- 
faction, these  are  horrors  with 
which  we  are  entirely  unac- 
quainted. 

But  though  we  have  thus 
reduced  these  dangers,  having 
been  incapable  of  wholly  re- 
moving them,  in  other  parts 
of  the  world  they  still  rage 
with  all  their  ancient  malig- 
nity. Nature  seems  to  have 
placed  them  as  centinels,  to 

I deter  mankind  from  spreading 
too  widely,  and  from  seeking 
new  abodes,  till  they  have 
thoroughly  cultivated  those  at 
home.  In  the  warm  countries 
that  lie  within  the  tropics,  as 
well  as  in  the  cold  regions  of 
I the  north,  where  the  inhabit- 
ants are  few,  the  serpents  pro- 
pagate in  equal  proportion. 
But  of  all  countries,  those 
regions  have  them  in  the 
, greatest  abundance  where  the 
i fields  are  unpeopled  and  fer- 
tile, and  where  the  climate 


supplies  warmth  and  humidity. 
All  along  the  swampy  banks 
of  the  river  Niger  or  Oroo- 
noko,  where  the  sun  is  hot, 
the  forests  thick,  and  the  men 
but  few,  the  serpents  cling 
among  the  branches  of  the 
trees  in  infinite  numbers,  and 
carry  on  an  unceasing  war 
against  all  other  animals  in 
their  vicinity.  Travellers  have 
assured  us,  that  they  have 
often  seen  large  snakes  twin- 
ing round  the  trunk  of  a tall 
tree,  encompassing  it  like  a 
wreath,  and  thus  rising  and 
descending  at  pleasure.  In 
these  countries,  therefore,  the 
serpent  is  too  formidable  to 
become  an  object  of  curiosity, 
for  it  excites  much  more  vio- 
lent sensations. 

We  are  not,  therefore,  to 
reject,  as  wholly  fabulous,  the 
accounts  left  us  by  the  an- 
cients of  the  terrible  devasta- 
tions committed  by  a single 
serpent.  It  is  probable,  in 
early  times,  when  the  arts  were 
little  known,  and  mankind 
were  but  thinly  scattered  over 
the  earth,  that  serpents,  con- 
tinuing undisturbed  possessors 
of  the  forests,  grew  to  an 
amazing  magnitude ; and  every 
other  tribe  of  animals  fell  be- 
fore them.  It  then  might  have 
happened,  that  serpents  reign- 
ed the  tyrants  of  a district 
for  centuries  together.  To  ani- 
mals of  this  kind,  grown  by 
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time  and  rapacity  to  a hund- 
red or  a hundred -and- fifty 
feet  in  length,  the  lion,  the 
tiger,  and  even  the  elephant 
itself,  were  but  feeble  oppo- 
nents. The  dreadful  monster 
spread  desolation  round  him  ; 
every  creature  that  had  life 
was  devoured,  or  fled  to  a dis- 
tance. That  horrible  feet  or, 
which  even  the  commonest 
and  the  most  harmless  snakes 
are  still  found  to  diffuse,  might, 
in  these  larger  ones,  become 
too  powerful  for  any  living 
being  to  withstand;  and  while 
they  preyed  without  distinc- 
tion, they  might  thus  also 
have  poisoned  the  atmosphere 
around  them.  In  this  man- 
ner, having  for  ages  lived  in 
the  hidden  and  unpeopled  fo- 
rest, and  finding,  as  their  ap- 
petites were  more  powerful, 
the  quantity  of  their  prey  de- 
creasing, it  is  possible  they 
might  venture  boldly  from 
their  retreats,  into  the  more 
cultivated  parts  of  the  coun- 
try, and  carry  consternation 
among-  mankind,  as  they  had 
before  desolation  among  the 
lower  ranks  of  nature.  We 
have  many  histories  of  anti- 
quity, presenting  us  such  a 
picture  ; and  exhibiting  a 
whole  nation  sinking  under 
the  ravages  of  a single  ser- 
pent. At  that  time,  man  had 
not  learned  the  art  of  uniting 
the  efforts  of  many  to  effect 


one  great  purpose.  Opposing 
multitudes  only  added  new 
v;ctims  to  the  general  calami- 
ty, and  increased  mutual  em- 
barrassment and  terror.  The 
animal  was,  therefore,  to  be 
singly  opposed  by  him  who 
had  the  greatest  strength,  the 
best  armour,  and  the  most  un- 
daunted courage.  In  such  an 
encounter  hundreds  must  have 
fallen  ; till  one,  more  lucky 
than  the  rest,  by  a fortunate 
blow,  or  by  taking  the  mon- 
ster in  its  torpid  interval,  and 
surcharged  with  spoil,  might 
kill,  and  thus  rid  his  country 
of  the  destroyer.  Such  was  the 
original  occupation  of  heroes ; 
and  those  who  first  obtained 
that  name,  from  their  destroy- 
ing the  ravagers  of  the  earth, 
gained  it  much  more  deserv- 
edly than  their  successors,  who 
acquired  their  reputation  only 
for  their  skill  in  destroying 
each  other.  But  as  we  de- 
scend into  more  enlightened 
antiquity,  we  find  these  ani- 
mals less  formidable,  as  being 
attacked  in  a more  successful 
manner.  We  are  told,  that 
while  Regulus  led  his  army 
along  the  banks  of  the  river 
Bagrada,  in  Africa,  an  enor- 
mous serpent  disputed  his  pas- 
sage over.  We  are  assured  by 
Pliny,  who  says  that  he  him- 
self saw  the  skin,  that  it  was 
a hundred  and  twenty  feet 
long,  and  that  he  had  destroy- 
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ed  many  of  the  army.  At  last, 
however,  the  battering  engines 
were  brought  out  against  it; 
and  these  assailing  it  at  a dis- 
tance, it  was  soon  destroyed. 
Its  spoils  were  carried  to  Rome, 
and  the  general  was  decreed 
an  ovation  for  his  success. 
There  are,  perhaps,  few  facts 
better  ascertained  in  history 
than  this  : an  ovation  was  a 
remarkable  honour : and  was 
given  only  for  some  signal  ex- 
: ploit  that  did  not  deserve  a 
triumph  : no  historian  would 
offer  to  invent  that  part  of 
the  story  at  least,  without  be- 
ing subject  to  the  most  shame- 
ful detection.  The  skin  was 
kept  for  several  years  after  in 
the  capitol ; and  Pliny  says  he 
saw  it  there.  Now,  though 
Pliny  was  a credulous  writer, 
he  was  by  no  means  a false 
■ one  ; and  whatever  he  says  he 
has  seen,  we  may  very  safely 

I rely  on.  At  present,  indeed, 
such  ravages  from  serpents  are 
scarcely  seen  in  any  part  of 
the  world;  not  but  that  in 

!s  Africa  and  America  some  of 
them  are  powerful  enough  to 
brave  the  assaults  of  men  to 
this  day. 

But,  happily  for  us,  we  are 
( placed  at  such  a distance  as 
to  take  a view  of  this  tribe 
without  fearing  for  our  safety ; 
we  can  survey  their  impotent 
malignity  with  the  same  de- 
light with  which  the  poet  de- 


scribes the  terrors  of  a dead 
monster. 

Nequeant  expleri  cortla  tuendo 
Terribiles  oculos  villcsaque  setis 
pectora. 

To  us  their  slender  form, 
their  undulating  motion,  their 
vivid  colouring,  their  horrid 
stench,  their  forky  tongue, 
and  their  envenomed  fangs, 
are  totally  harmless ; and  in 
this  country  their  uses  even 
serve  to  counterbalance  the 
mischief  they  sometimes  oc- 
casion. 

If  we  take  a survey  of  ser- 
pents in  general,  they  have 
marks  by  which  they  are  dis- 
tinguished from  all  the  rest 
of  animated  nature.  They 
have  the  length  and  the  sup- 
pleness of  the  eel,  but  want 
fins  to  swim  with  : they  have 
the  scaly  covering  and  point- 
ed tail  of  the  lizard,  but  they 
want  legs  to  walk  with  ; they 
have  the  crawling  motion  of 
the  worm,  but,  unlike  that 
animal,  they  have  lungs  to 
breathe  with  : like  all  the 
reptile  kind,  they  are  resent- 
ful when  offended;  and  na- 
ture has  supplied  them  with 
terrible  arms  to  revenge  every 
injury. 

Though  they  are  possessed 
of  very  different  degrees  of 
malignity,  yet  they  are  all 
formidable  to  man,  and  have 
a strong  similitude  of  form  to 
each  other;  and  it  will  be 
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proper  to  mark  the  general 
character  before  we  descend 
to  particulars.  With  respect 
to  their  conformation,  all  ser- 
pents have  a very  wide  mouth, 
in  proportion  to  the  size  of 
the  head;  and,  what  is  very 
extraordinary,  they  can  gape 
and  swallow  the  head  of  an- 
other animal  which  is  three 
times  as  big  as  their  own.  I 
have  seen  a toad  taken  out  of 
the  belly  of  a snake,  at  lord 
Spenser’s  near  London,  the 
body  of  which  was  thrice  the 
diameter  of  the  animal  that 
swallowed  it.  However,  it  is 
no  way  surprising  that  the 
skin  of  the  snake  should 
stretch  to  receive  so  large  a 
morsel : the  wonder  seems 
how  the  jaws  could  take  it  in. 
To  explain  this,  it  must  be 
observed  that  the  jaws  of  this 
animal  do  not  open  as  ours, 
in  the  manner  of  a pair  of 
ghines,  where  bones  are  ap- 
plied to  bones,  and  play  upon 
one  another ; on  the  con- 
trary, the  serpent’s  jaws  are 
held  together  at  the  roots  by 
a stretching  muscular  skin ; 
by  which  means  they  open  as 
widely  as  the  animal  chooses 
to  stretch  them,  and  admit  of 
a prey  much  thicker  than  the 
snake’s  own  body.  The  throat, 
like  stretching  leather,  dilates 
to  admit  the  morsel ; the  sto- 
mach receives  it  in  part ; and 
the  rest  remains  in  the  gullet, 


till  putrefaction  and  the  juices 
of  the  serpent’s  body  unite  to 
dissolve  it. 

As  to  the  teeth,  I will  talk 
more  of  them  when  I come 
to  treat  of  the  viper’s  poison  ; 
it  will  be  sufficient  here  to 
observe,  that  some  serpents 
have  fangs,  or  canine  teeth, 
and  others  are  without  them. 
The  teeth  in  all  are  crooked 
and  hollow ; and,  by  a pecu- 
liar contrivance,  are  capable 
of  being  erected  or  depressed 
at  pleasure. 

The  eyes  of  all  serpents  are 
small,  if  compared  to  the 
length  of  the  body ; and  though 
differently  coloured  in  differ 
ent  kinds,  yet  the  appearance 
of  all  is  malign  and  heavy  • 
and,  from  their  known  qua- 
lities, they  strike  the  imagina- 
tion with  the  idea  of  a crea- 
ture meditating  mischief.  In 
some,  the  upper  eye-lid  is 
wanting,  and  the  serpent  winks 
only  with  that  below;  in  o- 
thers,  the  animal  has  a nic- 
titating membrane  or  skin, 
resembling  that  which  is 
found  in  birds  which  keeps 
the  eye  clean,  and  preserves 
the  sight.  The  substance  of 
the  eye  in  all  is  hard  and 
horny  ; the  crystalline  hu- 
mour occupying  a great  part 
of  the  globe. 

The  holes  for  hearing  are 
very  visible  in  all : but  there 
are  no  conduits  for  smelling  ; 
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though  it  is  probable  that 
some  of  them  enjoy  that  sense 
in  tolerable  perfection. 

The  tongue  in  all  these  ani- 
mals is  long  and  forky.  It  is 
composed  of  two  long  fleshy 
substances,  which  terminate 
in  sharp  points,  and  are  very 
pliable.  At  the  root  it  is  con- 
nected very  strongly  to  the 
neck  by  two  tendons,  that  give 
it  a variety  of  play.  Some  of 
the  viper  kind  have  tongues 
a fifth  part  of  the  length  of 
their  bodies ; they  are  conti- 
nually darting  them  out,  but 
they  are  entirely  harmless, 
and  only  terrify  those  who  are 
ignorant  of  the  real  situation 
of  their  poison. 

If  from  the  jaws  we  go  on 
to  the  gullet,  we  shall  find  it 
very  wide  for  the  animal’s 
size,  and  capable  of  being 
distended  to  a great  degree  ; 
at  the  bottom  of  this  lies  the 
stomach,  which  is  not  so  ca- 
pacious, and  receives  only  a 
part  of  the  prey,  while  the 
rest  continues  in  the  gullet 
for  digestion.  When  the  sub- 
stance in  the  stomach  is  dis- 
solved into  chyle,  it  passes 
into  the  intestines,  and  from 
thence  goes  to  nourishment,  or 
to  be  excluded  by  the  vent. 

; Like  most  other  animals, 
serpents  are  furnished  with 
lungs,  which,  I suppose,  are 
serviceable  in  their  breathing, 
though  we  cannot  perceive  the 


manner  in  which  this  opera- 
tion is  performed  ; for  though 
serpents  are  often  seen,  appa- 
rently, to  draw  in  their  breath, 
yet  we  cannot  find  the  small- 
est signs  of  their  ever  respir- 
ing it  again.  Their  lungs,  how- 
ever, are  long  and  large,  and 
doubtless  are  necessary  to 
promote  their  languid  circula- 
tion. The  heart  is  formed  as 
in  the  tortoise,  the  frog,  and 
the  lizard  kinds,  so  as  to  work 
without  the  assistance  of  the 
lungs.  It  is  single,  the  great- 
est part  of  the  blood  flowing 
from  the  great  vein  to  the 
great  artery  by  the  shortest 
course.  By  this  contrivance 
of  nature  we  easily  gather  two 
consequences — that  snakes  are 
amphibious,  being  equally  ca- 
pable of  living  on  land  and 
in  the  water ; and  that  also 
they  are  torpid  in  winter,  like 
the  bat,  the  lizard,  and  other 
animals  formed  in  the  same 
manner. 

As  the  body  of  this  animal 
is  long,  slender,  and  capable 
of  bending  in  every  direction, 
the  number  of  joints  in  the 
back-bone  are  numerous  be- 
yond what  one  would  imagine. 
In  the  generality  of  quadru- 
peds, they  amount  to  not  a- 
bove  thirty  or  forty  ; in  the 
serpent  kind  they  amount  to 
a hundred  and  forty-five  from 
the  head  to  the  vent,  and 
twenty -five  more  from  that  to 
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the  tail.*  The  number  of  these 
joints  must  give  the  back- 
bone a surprising  degree  of 
pliancy ; but  this  is  still  in- 
creased by  the  manner  in 
which  each  of  these  joints  are 
locked  into  the  other.  In  man 
and  quadrupeds,  the  flat  sur- 
faces of  the  bones  are  laid  one 
against  the  other,  and  bound 
tight  by  sinews  : but  in  ser- 
pents, the  bones  play  one 
within  the  other,  like  ball  and 
socket,  so  that  they  have  full 
motion  upon  each  other  in 
every  direction.!  Thus,  if»a 
man  were  to  form  a machine 
composed  of  so  many  joints 
as  are  found  in  the  back  of  a 
serpent,  he  would  And  it  no 
easy  matter  to  give  it  such 
strength  and  pliancy  at  the 
same  time.  The  chain  of  a 
watch  is  but  a bungling  piece 
of  workmanship  in  compari- 
son. 

Though  the  number  of  joints 
in  the  back-bone  is  great,  yet 
that  of  the  ribs  is  still  great- 
er ; for,  from  the  head  to  the 
vent  there  are  two  ribs  to 
every  joint,  which  makes  their 
number  two  hundred  and 
ninety  in  all.  These  ribs  are 
furnished  with  muscles,  four 
in  number ; which  being  in- 
serted into  the  head,  run  a- 
long  to  the  end  of  the  tail, 

* Vide  Charat’s  ‘ Anatomies — 
— Author. 

t Derham,  p.  396— Author. 


and  give  the  animal  great 
strength  and  agility  in  all  its 
motions. 

The  skin  also  contributes  to 
its  motions,  being  composed 
of  a number  of  scales,  united 
to  each  other  by  a transparent 
membrane,  which  grows  hard- 
er as  it  grows  older,  until  the 
animal  changes,  which  is  ge- 
nerally done  twice  a -year. 
This  cover  then  bursts  near 
the  head,  and  the  serpent 
creeps  from  it,  by  an  undu- 
latory  motion,  in  a new  skin, 
much  more  vivid  than  the 
former.  If  the  old  slough  be 
then  viewed,  every  scale  will 
be  distinctly  seen,  like  a piece 
of  net-work,  and  will  be  found 
greatest  where  the  part  of  the 
body  they  covered  was  largest. 

There  is  much  geometrical 
neatness  in  the  disposal  of 
the  serpent’s  scales  for  assist- 
ing the  animal’s  sinuous  mo- 
tion. As  the  edges  of  the 
foremost  scales  lie  over  the 
ends  of  their  following  scales, 
so  those  edges,  when  the 
scales  are  erected,  which  the 
animal  has  a power  of  doing 
in  a small  degree,  catch  in  the 
ground,  like  the  nails  in  the 
wheel  of  a chariot,  and  so 
promote  and  facilitate  the  a- 
nimal’s  progressive  motion. 
The  erecting  these  scales  is 
by  means  of  a multitude  of 
distinct  muscles,  with  which 
each  is  supplied,  and  one  end 
s 
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of  which  is  tacked  each  to  the 
middle  of  the  foregoing. 

In  some  of  the  serpent  kind 
there  is  the  exactest  symme- 
try in  these  scales  ; in  others, 
they  are  disposed  more  irre- 
gularly. In  some,  there  are 
larger  scales  on  the  belly,  and 
often  answering  to  the  num- 
ber of  ribs ; in  others,  how- 
ever, the  animal  is  without 
them.  Upon  this  slight  dif- 
ference Linneeus  has  founded 
his  distinctions  of  the  various 
classes  of  the  serpent  tribe. 
Human  curiosity,  however,  and 
even  human  interest,  seem  to 
plead  for  a very  different  me- 
thod of  distribution.  It  is  not 
the  number  of  scales  on  a for- 
midable animal's  belly,  nor 
their  magnitude  or  variety, 
that  any  way  excite  our  con- 
cern. The  first  question  that 
every  man  will  naturally  ask, 
when  he  hears  of  a snake,  is, 
whether  it  be  large  ? the  se- 
cond, whether  it  be  venomous  ? 
In  other  words,  the  strongest 
lines  in  the  animal’s  history 
are  those  that  first  excite  our 
attention  ; and  these  it  is 
every  historian’s  business  to 
display. 

When  we  come  to  compare 
3erpents  with  each  other,  the 
first  great  distinction  appears 
in  their  size ; no  other  tribe 
of  animals  differing  so  widely 
in  this  particular.  What,  for 
instance,  can  be  so  remotely 


separated  as  the  Great  Liboya 
of  Surinam,  that  grows  to 
thirty-six  feet  long ; and  the 
Little  erpent,  at  the  Cape  of 
Good  Hope,  and  the  north  of 
the  river  Senegal,  that  is  not 
above  three  inches,  and  covers 
whole  sandy  deserts  with  its 
multitudes  ! This  tribe  of  ani- 
mals, like  that  of  fishes,  seems 
to  have  no  bounds  put  to  their 
growth  : their  bones  are,  in  a 
great  measure,  cartilaginous, 
and  they  are,  consequently, 
capable  of  great  extension  : 
the  older,  therefore,  a serpent 
becomes,  the  larger  it  grows ; 
and  as  they  seem  to  live  to 
a great  age,  they  arrive  at  an 
enormous  size. 

Leguat  assures  us,  that  he 
saw  one  in  Java  that  was  fif- 
ty feet  long.  Carli  mentions 
their  growing  to  above  forty 
feet ; and  we  have  now  the 
skin  of  one  in  the  Museum, 
that  measures  thirty-two.  Mr. 
Wentworth,  who  had  large 
concerns  in  the  Berbices,  in 
America,  assures  me,  that  in 
that  country,  they  grow  to  an 
enormous  length.  He  one  day 
sent  out  a soldier,  with  an  In- 
i dian,  to  kill  wild  fowl  for  the 
table;  and  they  accordingly 
went  some  miles  from  the  fort ; 
in  pursuing  their  game,  the 
Indian  who  generally  marched 
before,  beginning  to  tire,  went 
to  rest  himself  upon  the  fallen 
trunk  of  a tree,  as  he  suppos- 
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ed  it  to  be ; but  when  he  was 
just  going  to  sit  down,  the 
enormous  monster  began  to 
move,  and  the  poor  savage 
perceiving  that  he  had  ap- 
proached a Liboya,  the  great- 
est of  all  the  serpent  kind, 
dropped  down  in  an  agony. 
The  soldier,  who  perceived,  at 
some  distance,  what  had  hap- 
pened, levelled  at  the  serpent’s 
head,  and,  by  a fucky  aim, 
shot  it  dead : however,  he 
continued  his  fire  until  he  was 
assured  that  the  animal  was 
killed  ; and  then  going  up  to 
rescue  his  companion,  who 
was  fallen  motionless  by  its 
side,  he,  to  his  astonishment, 
found  him  dead  likewise,  be- 
ing killed  by  the  fright.  Upon 
his  return  to  the  fort,  and 
telling  what  had  happened, 
Mr.  Wentworth  ordered  the 
animal  to  be  brought  up, 
when  it  was  measured,  and 
found  to  be  thirty-six  feet 
long.  He  had  the  skin  stuffed, 
and  then  sent  to  Europe,  as  a 
present  to  the  Prince  of  0- 
range,  in  whose  cabinet  it  is 
now  to  be  seen  at  the  Hague  ; 
but  the  skin  has  shrunk,  by 
drying,  two  or  three  feet.* 

* The  Boa  Constrictor,  which 
inhabits  the  East  Indies  and  Afri- 
ca, seems  to  be  the  largest  of  all 
living  serpents,  and  much  exceeds, 
in  point  of  magnitude,  those  di- 
mensions which  our  author  as- 
signs as  the  limits  of  their  size. 
We  are  furnished  by  the  ‘ Oriental 
Annual for  1835,  with  the  follow  - 


In  the  East  Indies  they 
grow  also  to  an  enormous 
size  ; particularly  in  the  island 
of  Java,  where,  we  are  assured, 
that  one  of  them  will  destroy 

ing  anecdote  of  this  immense  and 
terrific  reptile  : — 

“ A few  years  before  our  visit  to 
Calcutta,  the  captain  of  a country 
ship,  while  passing  the  Sunder- 
bunds,  sent  a boat  into  one  of  the 
creeks  to  obtain  some  fresh  fruits 
which  are  cultivated  bv  the  few 
miserable  inhabitants  of  this  in- 
hospitable region.  Having  reach- 
ed the  shore,  the  crew  moored 
the  boat  under  a bank,  and  left 
one  of  their  party  to  take  care  of 
her.  During  their  absence,  the 
lascar,  who  remained  in  charge  of 
the  boat,  overcome  by  heat,  lay 
down  under  the  seats  and  fell  a- 
sleep.  Whilst  he  was  in  this  happy 
state  of  unconsciousness,  an  enor- 
mous boa  constrictor  emerged 
from  the  jungle,  reached  the  boat, 
had  already  coiled  its  huge  body 
round  the  sleeper,  and  was  in  the 
very  act  of  crushing  him  to  death, 
when  his  companions  fortunately 
returned  at  this  auspicious  mo- 
ment ; and,  attacking  the  mon- 
ster, severed  a portion  of  its  tail, 
which  so  disabled  it  that  it  no 
longer  retained  the  power  of  doing 
mischief.  The  snake  was  then 
easily  despatched,  and  found  to 
measure  sixty- two  feet  and  some 
inches  in  length.”  With  this  enor- 
mous genus — the  Pythons  of  anti- 
quity— Aristotle  and  other  natural- 
ists had  obviously  some  acquaint- 
ance. The  great  Stagirite  speaks  of 
African  serpents,  equal  in  length 
to  three  vessels,  and  capable  of 
overturning  a good-sized  galley. 
Indian  serpents  accustomed  to 
swallow  deer  are  described  by 
Pliuy  ; TElian  vouches  for  dragons 
from  eighty  to  an  hundred  cubits 
long  ; and,  finally,  Suetonius 
mentions  that  at  Rome,  during 
the  reign  of  Augustus,  there  »vos 
exhibited  a serpent  which  measiu> 
ed  fifty  cubit6.— Ed. 
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and  devour  a buffalo*.  In  a 
letter,  printed  in  the  German 
Ephemerides,  we  have  an  ac- 
count of  a combat  between  an 
enormous  serpent  and  a buf- 
falo, by  a person,  who  assures 
us  that  he  was  himself  a spec- 
tator. The  serpent  had,  for 
some  time,  been  waiting  near 
the  brink  of  a pool,  in  expec- 
tation of  its  prey ; when  a 
buffalo  was  the  first  that  of- 
fered. Having  darted  upon 
the  affrighted  animal,  it  in- 
stantly began  to  wrap  it  round 
with  its  voluminous  twistings  ; 
and,  at  every  twist,  the  bones 
of  the  buffalo  were  heard  to 
crack  almost  as  loud  as  the 
report  of  a cannon.  It  was  in 
vain  that  the  poor  animal 
struggled  and  bellowed ; its 
enormous  enemy  entwined  it 
too  closely  to  get  free;  till, 
at  length,  all  its  bones  being 
mashed  to  pieces,  like  those  of 
a malefactor  on  the  wheel, 
and  the  whole  body  reduced 
to  one  uniform  mass,  the  ser- 
pent untwined  its  folds  to 
swallow  its  prey  at  leisure. 
To  prepare  for  this,  and  in 
order  to  make  the  body  slip 
down  the  throat  more  glibly, 
it  was  seen  to  lick  the  whole 


* The  late  bishop  Heber,  who 
had  good  opportunities  to  ascer- 
tain the  truth,  and  no  reasons  for 
misrepresenting  it,  considers  as 
quite  untrue  the  stories  of  their 
attacking  such  large  animals  a9  the 
buffalo  or  the  chetah. — Ed. 


body  over,  and  thus  cover  it 
with  its  mucus.  It  then  be- 
gan to  swallow  it  at  that  end 
that  offered  least  resistance; 
while  its  length  of  body  was 
dilated  to  receive  its  prey, 
and  thus  took  in  at  once  a 
morsel  that  was  three  times 
its  own  thickness.  We  are  as- 
sured by  travellers,  that  these 
animals  are  often  found  with 
the  body  of  a stag  in  their 
gullet,  while  the  horns,  which 
they  are  unable  to  swallow, 
keep  sticking  out  at  their 
mouths.f 


t The  voracious  appetite  of  the 
boa  has  been  well  elucidated  by 
an  anecdote  of  one,  pretty  large  in 
its  kind,  which  was  brought  from 
Batavia  to  this  country,  during 
the  year  1817 : — 

A living  goat  was  placed  in  his 
cage.  He  viewed  his  prey  for  a few 
seconds,  felt  it  with  his  tongue, 
and  then,  withdrawing  his  head, 
darted  at  the  throat.  But  the  goat, 
displaying  a courage  worthy  of  a 
better  fate,  received  the  monster 
on  his  horns.  The  serpent  re- 
treated, to  return  to  the  combat 
with  more  deadly  certainty.  He 
seized  the  goat  by  the  leg,  pulled 
it  violently  down,  and  twisted  him- 
self with  astonishing  rapidity  a- 
round  the  body,  throwiug  his  prin- 
cipal weight  upon  the  neck.  The 
goat  was  so  overpowered  that  he 
could  not  even  struggle  forescape. 
For  some  minutes  after  his  vic- 
tim was  dead,  the  serpent  did  not 
change  his  posture.  At  length  he 
gradually  slackened  his  grasp,  and 
having  entirely  disengaged  him- 
self, be  prepared  to  swallow  the 
lifeless  body.  Feeling  it  about  with 
his  mouth,  he  began  to  draw  the 
head  into  his  throat  ; but  the 
horns,  which  were  four  inches  in 
length,  rendered  the  gorging  of  the 
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But  it  is  happy  for  man- 
kind that  the  rapacity  of  these 
frightful  creatures  is  often 
their  punishment ; for  when- 
ever any  of  the  serpent  kind 
have  gorged  themselves  in  this 
manner,  whenever  their  body 
is  seen  particularly  distended 
with  food,  they  then  become 
torpid,  and  may  be  approach- 
ed and  destroyed  with  safety. 
Patient  of  hunger  to  a sur- 
prising degree,  whenever  they 
seize  and  swallow  their  prey, 
they  seem,  like  surfeited  glut- 
tons, unwieldy,  stupid,  help- 
less, and  sleepy  : they,  at  that 
time,  seek  some  retreat,  where 
they  may  lurk  for  several  days 
together,  and  digest  their  meal 
in  safety  : the  smallest  effort, 
at  that  time,  is  capable  of 
destroying  them  ; they  can 
scarcely  make  any  resistance ; 
and  they  are  equally  unquali- 
fied for  flight  or  opposition  : 
that  is  the  happy  opportunity 
of  attacking  them  with  suc- 
cess; at  that  time  the  naked 

head  a difficult  task.  In  about  two 
hours  the  whole  body  had  disap- 
peared. During  the  continuance 
of  this  extraordinary  exertion,  the 
appearance  of  the  serpent  was  hi- 
deous ; he  seemed  to  be  suffering 
strangulation  ; his  cheeks  looked 
as  if  they  were  bursting;  and  the 
horns  appeared  ready  to  protrude 
through  the  monster’s  scales.  Af- 
ter accomplishing  this  task,  the 
boa  measured  double  his  ordinary 
diameter,  and  continued  so  torpid 
for  several  days,  that  no  irritation 
could  rouse  him  from  his  posture. 
—Ed. 


Indian  himself  does  not  fear 
to  assail  them.  But  it  is 
otherwise  when  this  sleepy 
interval  of  digestion  is  over  : 
they  then  issue,  with  famished 
appetites,  from  their  retreats, 
and  with  accumulated  terrors, 
while  every  animal  of  the  fo- 
rest flies  before  them. 

Carli  describes  the  Long 
Serpent  of  Congo  making  its 
track  through  the  long  grass 
like  mowers  in  a summer’s 
day.  He  could  not,  without 
terror,  behold  whole  lines  of 
grass  lying  levelled  under  the 
sweep  of  its  tail.  In  this 
manner  it  moved  forward  with 
great  rapidity,  until  it  found 
a proper  situation  frequented 
by  its  prey  : there  it  conti- 
nued to  lurk,  in  patient  ex- 
pectation, and  would  have  re- 
mained for  weeks  together, 
had  it  not  been  disturbed  by 
the  natives. 

Other  creatures  have  a choice 
in  their  provision  ; but  the 
serpent  indiscriminately  preys 
upon  all  ; the  buffalo,  the 
tiger,  and  the  gazelle.  One 
would  think  that  the  porcu- 
pine’s quills  might  be  suffi- 
cient to  protect  it ; but  what- 
ever has  life  serves  to  appease 
the  hunger  of  these  devouring 
creatures : porcupines,  with 
all  their  quills,  have  frequent- 
ly been  found  in  their  sto- 
machs, when  killed  and  open- 
I ed  ; nay,  they  most  frequent- 
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ly  are  seen  to  devour  each 
other. 

A life  of  savage  hostility  in 
the  forest  offers  the  imagina- 
tion one  of  the  most  tremen- 
dous pictures  in  nature.  In 
those  burning  countries,  where 
the  sun  dries  up  every  brook 
for  hundreds  of  miles  round  ; 
when  what  had  the  appear- 
ance of  a great  river  in  the 
rainy  season,  becomes,  in  sum- 
mer, one  dreary  bed  of  sand — 
in  those  countries,  I say,  a 
Jake  that  is  never  dry  or  a 
brook  that  is  perennial,  is 
considered  by  every  animal  as 
the  greatest  convenience  of 
nature.  As  to  food,  the  luxu- 
riant landscape  supplies  that 
in  sufficient  abundance  : it  is 
the  want  of  water  that  all 
animals  endeavour  to  remove ; 
and,  inwardly  parched  by  the 
heat  of  the  climate,  traverse 
whole  deserts  to  find  out  a 
spring.  When  they  have  dis- 
covered this,  no  dangers  can 
deter  them  from  attempting 
to  slake  their  thirst.  Thus 
the  neighbourhood  of  a rivu- 
let, in  the  heart  of  the  tro- 
pical continents,  is  generally 
the  place  where  all  the  hos- 
tile tribes  of  nature  draw  up 
for  the  engagement.  On  the 
banks  of  this  little  envied  spot, 
thousands  of  animals  of  vari- 
ous kinds  are  seen  venturing 
to  quench  their  thirst,  or  pre- 
paring to  seize  their  prey. 


The  elephants  aro  perceived, 
in  a long  line,  marching  from 
the  darker  parts  of  the  fo- 
rest ; the  buffaloes  are  there, 
depending  upon  numbers  for 
security;  the  gazelles,  relying 
solely  upon  their  swiftness ; 
the  lion  and  tiger  waiting  a 
proper  opportunity  to  seize  ; 
but  chiefly  the  larger  serpents 
are  upon  guard  there,  and 
defend  the  accesses  of  the 
lake.  Not  an  hour  passes 
without  some  dreadful  com- 
bat ; but  the  serpent,  defend- 
ed by  its  scales,  and  naturally 
capable  of  sustaining  a mul- 
titude of  wounds,  is,  of  all 
others,  the  most  formidable. 
It  is  the  most  wakeful  also ; 
for  the  whole  tribe  sleep  with 
their  eyes  open,  and  are,  con- 
sequently, for  ever  upon  the 
watch  : so  that,  till  their  ra- 
pacity is  satisfied,  few  other 
animals  will  venture  to  ap- 
proach their  station. 

But  though  these  animals 
are,  of  all  others,  the  most 
voracious,  and  though  the 
morsel  which  they  swallow 
without  chewing  is  greater 
than  what  any  other  creature, 
either  by  land  or  water,  the 
whale  itself  not  excepted,  can 
devour,  yet  no  animals  upon 
earth  bear  abstinence  so  long 
as  they.  A single  meal,  with 
many  of  the  snake  kind,  seems 
to  be  the  adventure  of  a sea- 
son; it  is  an  occurrence  for 
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which  they  have  been  for 
weeks,  nay,  sometimes  for 
months,  in  patient  expecta- 
tion of.  When  they  have 
seized  their  prey,  their  indus- 
try, for  several  weeks,  is  en- 
tirely discontinued ; the  for- 
tunate capture  of  an  hour 
often  satisfies  them  for  the 
remaining  period  of  their  an- 
nual activity.  As  their  blood 
is  colder  than  that  of  most 
other  terrestrial  animals,  and 
as  it  circulates  but  slowly 
through  their  bodies,  so  their 
powers  of  digestion  are  but 
feeble.  Their  prey  continues 
for  a long  time,  partly  in  the 
stomach,  partly  in  the  gullet, 
and  a part  is  often  seen  hang- 
ing out  of  the  mouth.  In  this 
manner,  it  digests  by  degrees ; 
and,  in  proportion  as  the  part 
below  is  dissolved,  the  part 
above  is  taken  in.  It  is  not, 
therefore,  till  this  tedious  ope- 
ration is  entirely  performed 
that  the  serpent  renews  its 
appetite  and  its  activity.  But 
should  any  accident  prevent 
it  from  issuing  once  more 
from  its  cell,  it  still  can  con- 
tinue to  bear  famine  for  weeks, 
months,  nay,  for  years  toge- 
ther. “Vipers  are  often  kept  in 
boxes  for  six  or  eight  months 
without  any  food  whatever ; 
and  there  are  little  serpents 
sometimes  sent  over  to  Europe 
from  Grand  Cairo,  the  name 
of  which  I have  not  been  able 


to  learn,  that  live,  for  several 
years,  in  glasses,  and  never 
eat  at  all,  nor  even  stain  the 
glass  with  their  excrements. 
Thus  the  serpent  tribe  unite, 
in  themselves,  two  very  oppo- 
site qualities ; wonderful  ab- 
stinence, and  yet  incredible 
rapacity. 

If,  leaving  the  consideration 
of  their  appetites,  we  come  to 
compare  serpents,  as  to  their 
voices,  some  are  found  silent, 
some  have  a peculiar  cry ; but 
hissing  is  the  sound  which 
they  most  commonly  send 
forth,  either  as  a call  to  their 
kind,  or  as  a threat  to  their 
enemies.  In  the  countries 
where  they  abound,  they  are 
generally  silent  in  the  middle 
of  the  day,  when  they  are 
obliged  to  retire  from  the  heat 
of  the  climate ; but  as  the 
cool  of  the  evening  approach- 
es, they  are  then  heard  issuing 
from  their  cells  with  conti- 
nued hissings;  and  such  is 
the  variety  of  their  notes,  that 
some  have  assured  me  they 
very  much  resemble  the  mu- 
sic of  an  English  grove.  This 
some  will  hardly  credit  at 
any  rate,  such  notes,  however 
pleasing,  can  give  but  very 
little  delight,  when  we  call 
to  mind  the  malignity  of  the 
minstrel.  If  considered,  in- 
deed, as  they  answer  the  ani- 
mal’s own  occasions,  they  will 
be  found  well  adapted  to  its 
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nature,  and  fully  answering 
the  purposes  of  terrifying  such 
as  would  venture  to  offend  it. 

With  respect  to  motion, 
some  serpents,  particularly 
those  of  the  viper  kind,  move 
slowly ; while  others,  such  as 
the  Ammodytes,  dart  with 
amazing  swiftness.  The  mo- 
tion in  all  is  similar ; but  the 
strength  of  body  in  some 
gives  a very  different  appear- 
ance. The  viper,  that  is  but 
a slow  feeble-bodied  animal, 
makes  way  in  a heavy  undu- 
lating manner;  advancing  its 
head,  then  drawing  up  its  tail 
behind,  and  bending  the  body 
into  a bow ; then,  from  the 
spot  where  the  head  and  tail 
were  united,  advancing  the 
head  forward  as  before.  This, 
which  is  the  motion  of  all 
serpents,  is  very  different  from 
that  of  the  earth-worm,  or  the 
naked  snail.  The  serpent,  as 
was  said  above,  has  a back- 
1 bone  with  numerous  joints, 

and  this  bone  the  animal  has 
a power  of  bending  in  every 
direction,  but  without  being 
f able  to  shorten  or  lengthen  it 

I at  pleasure.  The  earth-worm, 
on  the  other  hand,  has  no 

j back-bone  ; but  its  body  is 

II  composed  of  rings,  which,  like 

l a barber’s  puff,  it  can  lengthen 

1 or  shorten  as  it  finds  neces- 

’ sary.  The  earth-worm,  there- 

I fore,  in  order  to  move  for- 

I I ward,  lengthens  the  body  ; 


then,  by  the  fore  part,  clings 
to  the  ground,  where  it  has 
reached,  and  then  contracts 
and  brings  up  its  rear  : then, 
when  the  body  is  thus  short- 
ened, the  fore  part  is  length- 
ened again  for  another  pro- 
gression ; and  so  on.  The 
serpent,  instead  of  shortening 
the  body,  bends  it  into  an 
arch  ; and  this  is  the  prin- 
cipal difference  between  ser- 
pentine and  vermicular  pro- 
gression. 

I have  instanced  this  mo- 
tion in  the  viper,  as  most 
easily  discerned ; but  there 
are  many  serpents  that  dart 
with  such  amazing  swiftness, 
that  they  appear  rather  to 
leap  than  crawl.  It  is  most 
probable,  however,  that  no 
serpent  can  dart  upon  even 
ground  farther  than  its  own 
length  at  one  effort.  Our 
fears,  indeed,  may  increase 
the  force  of  their  speed,  which 
is  sometimes  found  so  fatal. 
We  are  told  by  some,  that 
they  will  dart  to  a very  great 
distance  ; but  this  my  in- 
quiries have  never  been  able 
to  ascertain.  The  manner  of 
progression  in  the  swifest  ser- 
pent we  know,  which  is  the 
jacalus,  is  by  instantly  coiling 
itself  upon  its  tail,  and  dart- 
ing from  thence  to  its  full 
extent;  then  carrying  the  tail 
as  quick  as  lightning  to  the 
head,  coiling  and  darting  a- 
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gain ; and,  by  this  means, 
proceeding  with  extreme  ra- 
pidity, without  ever  quitting 
the  ground.  Indeed,  if  we 
consider  the  length  and  the 
weakness  of  the  back-bone  in 
all  these  animals ; if  we  re- 
gard the  make  of  their  verte- 
brae, in  which  we  shall  find 
the  junctures  all  formed  to 
give  play,  and  none  to  give 
power;  we  cannot  be  of  opi- 
nion that  they  have  a faculty 
of  springing  from  the  ground, 
as  they  entirely  want  a ful- 
crum, if  I may  so  express  it, 
from  whence  to  take  their 
spring ; the  whole  body  be- 
ing composed  of  unsupported 
muscles  and  joints  that  are 
yielding.  It  must  be  con- 
fessed, that  they  dart  down 
from  trees  upon  their  prey ; 
but  their  weight  alone  is  suf- 
ficient for  that  purpose  with- 
out much  effort  of  their  own. 

Though  all  serpents  are  am- 
phibious, some  are  much  fond- 
er of  the  water  than  others  ; 
and,  though  destitute  of  fins 
or  gills,  remain  at  the  bottom, 
or  swim  along  the  surface 
with  great  ease.  From  their 
internal  structure,  just  sketch- 
ed above,  we  see  how  well 
adapted  they  are  for  either 
element  ; and  how  capable 
their  blood  is  of  circulating 
at  the  bottom,  as  freely  as  in 
the  frog  or  the  tortoise.  They 
can,  however,  endure  to  live 


in  fresh  water  only ; for  salt 
is  an  effectual  bane  to  the 
whole  tribe.  The  greatest 
serpents  are  most  usually 
found  in  fresh  water,  either 
choosing  it  as  their  favourite 
element,  or  finding  their  prey 
in  such  places  in  the  greatest 
abundance.  But  that  all  will 
live  and  swim  in  liquids  ap- 
pears from  the  experiment  of 
Redi  ;*  who  put  a serpent 
into  a large  vessel  of  wine, 
where  it  lived  swimming  about 
six  hours ; though,  when  it 
was  by  force  immersed  and 
kept  under  that  liquid,  it  lived 
only  one  hour  and  a half.  He 
put  another  in  common  wa- 
ter, where  it  lived  three  days ; 
but  when  it  was  kept  under 
water,  it  lived  only  about 
twelve  hours  f Their  motion 
there,  however,  is  perfectly 
the  reverse  of  what  it  is  upon 
land ; for,  in  order  to  support 
themselves  upon  an  element 
lighter  than  their  bodies,  they 
are  obliged  to  increase  their 
surface  in  a very  artificial 
manner.  On  earth  their  wind- 
ings are  perpendicular  to  the 
surface ; in  water  they  are 
parallel  to  it ; in  other  words, 
if  I should  wrave  my  hand  up 


* Francis  Redi,  a very  active 
and  judicious  naturalist,  was  born 
at  Arezzo,  and  became  physician 
to  the.  Grand  Duke  of  Tuscany, 
He  died  suddenly,  in  1697- — Ed. 

1 Redi ; ‘ Experiments p.  1/0. — ■ 
Author. 


266 


SERPENTS,  ETC. 


and  down,  it  will  give  an  idea 
of  the  animal’s  progress  on 
land  ; if  I should  wave  it  to 
the  right  and  left,  it  will  give 
some  idea  of  its  progress  on 
the  water. 

Some  serpents  have  a most 
horrible  foetor  attending  them, 
which  is  alone  capable  of  in- 
timidating the  brave.  This 
proceeds  from  two  glands  near 
the  vent,  like  those  in  the 
weasel  or  pole-cat ; and,  like 
those  animals,  in  proportion 
as  they  are  excited  by  rage, 
or  by  fear,  the  scent  grows 
stronger.  It  would  seem,  how- 
ever, that  such  serpents  as 
are  the  most  venomous,  are 
least  offensive  in  this  particu- 
lar ; since  the  rattlesnake  and 
the  viper  have  no  smell  what- 
ever : nay,  we  are  told  that  at 
Calicut  and  Cranganon,  in  the 
East  Indies,  there  are  some 
very  noxious  serpents,  who 
are  so  far  from  being  disa- 
greeable, that  their  excrements 
are  sought  after,  and  kept  as 
tiie  most  pleasing  perfume. 
The  Esculapian  Serpent  is  also 
of  this  number. 

Some  serpents  bring  forth 
their  young  alive,  as  the  vi- 
per; some  bring  forth  eggs, 
which  are  hatched  by  the  heat 
of  their  situation  : as  the  com- 
mon black  snake,  and  the  ma- 
jority of  the  serpent  tribe. 
When  a reader,  ignorant  of 
aratomy,  is  told  that  some  of 


those  animals  produce  their 
young  alive,  and  that  some 
produce  eggs  only,  he  is  apt 
to  suppose  a very  great  dif- 
ference in  the  internal  con- 
formation, which  makes  such 
a variety  in  the  manner  of 
bringing  forth.  But  this  is 
not  the  case:  these  animals 
are  internally  alike,  in  what- 
ever manner  they  produce 
their  young ; and  the  variety 
in  their  bringing  forth  is  ra- 
ther a slight,  than  a real  dis- 
crimination. The  only  dif- 
ference is,  that  the  viper 
hatches  her  eggs,  and  brings 
them  to  maturity  within  her 
body  ; the  snake  is  more  pre- 
mature in  her  productions, 
and  sends  her  eggs  into  the 
light  some  time  before  the 
young  ones  are  capable  of 
leaving  the  shell.  Thus,  if 
either  are  opened,  the  eggs 
will  be  found  in  the  womb, 
covered  with  their  membran- 
ous shell,  and  adhering  to 
each  other  like  large  beads  on 
a string.  In  the  eggs  of  both, 
young  ones  will  be  found, 
though  at  different  stages  of 
maturity  : those  of  the  viper 
will  crawl  and  bite  the  mo- 
ment the  shell  that  incloses 
them  is  broke  open  ; those  of 
the  snake  are  not  yet  arrived 
at  their  perfect  form. 

Father  Labat  took  a serpent 
of  the  viper  kind,  that  was 
nine  feet  long,  and  ordered  it 
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to  be  opened  in  his  presence. 
He  then  saw  the  manner  in 
which  the  eggs  of  these  ani- 
mals lie  in  the  womb.  In 
this  creature  there  were  six 
eggs,  each  of  the  size  of  a 
goose  egg,  but  longer,  more 
pointed,  and  covered  with  a 
membranous  skin,  by  which 
also  they  were  united  to  each 
other.  Each  of  these  eggs 
contained  from  thirteen  to 
fifteen  young  ones,  about  six 
inches  long,  and  as  thick  as  a 
goose-quill.  Though  the  fe- 
male from  whence  they  were 
taken  was  spotted,  the  young 
seemed  to  have  a variety  of 
colours  very  different  from  the 
parent ; and  this  led  the  tra- 
veller to  suppose  that  the 
colour  wras  no  characteristic 
mark  among  serpents.  These 
little  mischievous  animals  were 
no  sooner  let  loose  from  the 
shell,  than  they  crept  about, 
and  put  themselves  in  a threat- 
ening posture,  coiling  them- 
selves up,  and  biting  the  stick 
with  which  he  was  destroy- 
ing them.  In  this  manner 
he  killed  seventy -four  young 
ones ; those  that  were  con- 
tained in  one  of  the  eggs  es- 
caped at  the  place  where  the 
female  was  killed  by  the 
bursting  of  the  egg,  and  their 
getting  among  the  bushes. 

The  last  distinction  that  I 
shall  mention,  but  the  most 
material  among  serpents,  is, 


that  some  are  venomous,  and 
some  inoffensive.  If  we  con- 
sider the  poison  of  serpents  as 
it  relates  to  man,  there  is  no 
doubt  but  that  it  is  a scourge 
and  an  affliction.  The  various 
calarc-ties  that  the  poison  of 
serpents  is  capable  of  pro- 
ducing, are  not  only  inflicted 
by  the  animal  itself,  but  by 
men,  more  mischievous  than 
even  serpents,  who  prepare 
their  venom  to  destroy  each 
other.  With  this  the  savages 
poison  their  arms,  and  also 
prepare  their  revengeful  po- 
tions. The  ancients  were 
known  to  preserve  it  for  the 
purposes  of  suicide  ; and  even 
among  semi-barbarous  coun- 
tries at  this  day,  the  venom 
of  snakes  is  used  a as  philtre. 

But,  though  the  poison  be 
justly  terrible  to  us,  it  has 
been  given  to  very  good  pur- 
poses for  the  animal’s  own 
proper  support  and  defence. 
Without  this,  serpents,  of  all 
other  animals,  would  be  the 
most  exposed  and  defenceless  : 
without  feet  for  escaping  a 
pursuit;  without  teeth  capa- 
ble of  inflicting  a dangerous 
wound,  or  without  strength 
for  resistance;  incapable,  from 
their  size,  of  finding  security 
in  very  small  retreats,  like 
the  earth-worm,  and  disgust- 
ing all,  from  their  deformity, 
nothing  was  left  for  them  but 
a speedy  extirpation.  But, 
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furnished  as  they  are  with 
powerful  poison,  every  rank  of 
animals  approach  them  with 
dread,  and  never  seize  them 
but  at  an  advantage.  Nor  is 
this  all  the  advantage  they 
derive  from  it.  The  malignity 
of  a few  serves  for  the  pro- 
tection of  all.  Though  not 
above  a tenth  of  their  number 
are  actually  venomous,  yet 
the  similitude  they  all  bear  to 
each  other  excites  a general 
terror  of  the  whole  tribe;  and 
the  uncertainty  of  their  ene- 
mies in  which  the  poison 
chiefly  resides,  makes  even 
the  most  harmless  formida- 
ble.— Thus  providence  seems 
to  have  acted  with  double 
precaution  ; it  has  given  some 
of  them  poison,  for  the  general 
defence  of  a tribe  naturally 
feeble  ; but  it  has  thinned  the 
numbers  of  those  which  are 
venomous,  lest  they  should 
become  too  powerful  for  the 
rest  of  animated  nature. 

From  these  noxious  quali- 
ties in  the  serpent  kind,  it  is 
no  wonder  that  not  only  man, 
but  the  beasts  and  birds,  carry 
on  an  unceasing  war  against 
them.  The  ichneumon  of  the 
Indians,  and  the  peccary  of 
America,  destroy  them  in  great 
numbers.  These  animals  have 
the  art  of  seizing  them  near 
the  head ; and  it  is  said  that 
they  can  skin  them  with  great 
dexterity.  The  vulture  and 


the  eagle  also  prey  upon  them 
in  great  abundance ; and  often 
sousing  down  from  the  clouds, 
drop  upon  a long  serpent, 
which  they  snatch  up  strug- 
gling and  writhing  in  the  air. 
Dogs  are  also  bred  up  to  op- 
pose them.  Father  Feuille 
tells  us,  that  being  in  the 
woods  of  Martinico,  he  was 
attacked  by  a large  serpent, 
which  he  could  not  easily 
avoid,  when  his  dog  imme- 
diately came  to  his  relief,  and 
seized  the  assailant  with  great 
courage.  The  serpent  entwined 
him,  and  pressed  him  so  vio- 
lently, that  the  blood  came 
out  of  his  mouth,  and  yet  the 
dog  never  ceased  till  he  had 
torn  it  to  pieces.  The  dog 
was  not  sensible  of  his  wounds 
during  the  fight;  but,  soon 
after,  his  head  swelled  pro- 
digiously, and  he  lay  on  the 
ground  as  dead.  But  his  mas- 
ter having  found  hard  by  a 
banana-tree,  he  applied  its 
juice,  mixed  with  treacle,  to 
the  wounds,  which  recovered 
the  dog,  and  quickly  healed 
his  sores. 

But  it  is  in  man  that  these 
venomous  creatures  find  the 
most  dangerous  enemy.  The 
Psyili  of  old  were  famous  for 
charming  and  destroying  ser- 
pents.* Some  moderns  pre- 


* A gentleman  of  high  station  in 
the  East  India  Company’s  civil 
service  at  Madras,  has  communi- 
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tend  to  the  same  art.  Casau- 
bon  says,  that  he  knew  a man 
who  could  at  any  time  sum- 

cated  what  follows  upon  this  sub- 
ject; and  we  are  led  to  believe, 
from  his  experience  and  veracity, 
that  all  suspicions  of  trick  in  so 
curious  a process  are  unfound- 
ed : — 

“ One  morning:,”  says  the  nar- 
rator, “ as  I sat  at  breakfast,  I 
heard  a loud  noise  and  shouting 
amongst  my  palen keen  - bearers 
On  inquiry,  1 learned  that  they 
had  seen  a large  hooded  snake 
{Cobra  capella),  and  were  trying 
to  kill  it.  1 immediately  went  out, 
and  saw  the  snake  climbing  up  a 
very  high  green  mound,  whence  it 
escaped  into  a hole  in  an  old  wall 
of  an  ancient  fortification  : the 
men  were  armed  with  their  sticks, 
which  they  always  carry  in  their 
hands,  and  had  attempted  in  vain 
to  kill  the  reptile,  which  had  elud- 
ed their  pursuit,  and  in  his  hole 
he  had  coiled  himself  up  secure  ; 
whilst  we  could  see  his  bright  eyes 
shining.  I had  often  desired  to 
ascertain  the  truth  of  the  report, 
as  to  the  effect  of  music  upon 
snakes  : 1 therefore  inquired  for  a 
snake-catcher.  I was  told  there 
was  no  person  of  the  kind  in  the 
village  , but,  after  a little  inquiry, 
I heard  there  was  one  in  a village 
distant  three  miles.  I accordingly 
sent  for  him,  keeping  a strict  watch 
over  the  snake,  which  never  at- 
tempted to  escape  w hilst  we,  his 
enemies,  were  in  sight.  About  an 
hour  elapsed  when  my  messenger 
returned,  bringing  a snake-catch- 
er. This  man  wore  no  covering  on 
his  head,  nor  any  on  his  person, 
excepting  a small  piece  of  cloth 
round  his  loins:  he  had  in  his 
hands  two  baskets, — one  contain- 
ing tame  snakes,  one  empty  ; these 
and  his  musical  pipe  were  the  only 
things  he  had  with  him.  I made 
the  snake-catcher  lean  his  two 
baskets  on  the  ground  at  some 
distance,  wh  le  he  ascended  the 
mound  with  his  pipe  alone.  He 
began  to  play  : at  the  sound  of 


mon  a hundred  serpents  to- 
gether, and  draw  them  into 
the  fire.  Upon  a certain  oc- 
casion, when  one  of  them, 
bigger  than  the  rest,  would 
not  be  brought  in  he  only 
repeated  his  charm,  and  it 
came  forward  like  the  rest, 
to  submit  to  the  flames.  Phi- 
lostratus  describes  particular- 
ly how  the  Indians  charm 
serpents.  “ They  take  a scar- 
let robe,  embroidered  with 
golden  letters,  and  9pread  it 
before  a serpent’s  hole.  The 
golden  letters  have  a fasci- 
nating power  ; and,  by  look- 
ing steadfastly,  the  serpent’s 


music  the  snake  came  gradually 
and  slowly  out  of  his  hole.  When 
he  was  entirely  within  reach,  the 
snake-catcher  seized  him  dexter- 
ously by  the  tail,  and  held  him 
thus  at  arm's  length  ; whilst  the 
snake,  enraged,  darted  his  head  in 
all  directions, — but  in  vain  ; thus 
suspended,  he  has  not  the  power 
to  round  himself  so  as  to  seize  hold 
of  his  tormentor.  He  exhausted 
himself  in  vain  exertions  ; when 
the  snake-catcher  descended  the 
bank,  dropped  him  into  the  empty 
basket,  and  closed  the  lid  : he  then 
began  to  play,  and  after  a short 
time,  raising  the  lid  of  the  basket, 
the  snake  darted  about  wildly, 
and  attempted  to  escape  ; the 
lid  was  shut  down  again  quickly, 
the  music  always  playing.  This 
was  repeated  two  or  three  times  ; 
and  in  a very  short  interval,  the 
lid  being  raised,  the  snake  sat  on 
his  tail,  opened  his  hood,  and 
danced  quite  as  quietly  as  the 
tame  snakes  in  the  other  basket  ; 
nordid  heagain  attempt  an  escape. 
This,  having  witnessed  with  my 
own  eyes,  I can  assert  as  a fact.’’ 
—Ed. 
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eyes  are  overcome  and  laid 
asleep.”  These,  and  many 
other  feats,  have  been  often 
practised  upon  these  animals 
by  artful  men,  who  had  first 
prepared  the  serpents  for  their 
exercise,  and  then  exhibit- 
ed them  as  adventitiously 
assembled  at  their  call.  In 
India  there  is  nothing  so  com- 
mon as  to  see  dancing  ser- 
pents,* which  are  carried  a- 

*  There  are  several  passages  in 
Scripture  which  allude  to  an  opi- 
nion commonly  received  in  the 
East,  that  serpents  are  capable  of 
being  rendered  docile,  or  at  least 
harmless,  by  certain  charms  or 
iucantations.  The  most  remark- 
able of  these  texts  is  that  of  the 
fifty-eighth  Psalm,  where  the  wick- 
ed are  compared  to  “ the  deaf  ad- 
der that  stoppeth  her  ear,  which 
will  not  hearken  to  the  voice  of 
charmers,  charming  never  so  wise- 
ly and  that  of  the  eighth  chap- 
ter of  ‘ Jeremiah — “ I will  send 
serpents,  cockatrices,  among  you, 
which  will  not  be  charmed.”  A 
belief  that  venomous  serpents 
might  be  rendered  innoxious  by 
songs  or  muttered  words,  or  by 
writing  sentences  or  combinations 
of  numbers  upon  scrolls  of  paper, 
prevailed,  according  to  Dr.  Shaw, 
through  all  those  parts  of  Barbary 
where  he  travelled.  In  India,  at 
the  present  day,  the  serpent- 
charmers  are  a well-known  divi- 
sion of  the  numerous  caste  of  jug- 
glers that  are  found  in  every  dis- 
trict, and  who  have  a power  of  al- 
luring the  Cobra-di-Capello , and 
other  snakes,  from  their  hiding- 

R laces,  by  the  attraction  of  music. 

Ir.  Johnson,  however,  in  bis 
* Sketches  of  Indian  Field  Sports 
says,  “ The  professed  snake-catch- 
ers in  India  are  a low  caste  of 
Hindoos,  wonderfully  clever  in 
catching  snakes,  as  well  as  in 
practising  the  art  of  legerdemain  : 


bout  in  a broad  flat  vessel, 
somewhat  resembling  a sieve. 
These  erect  and  put  them- 

they  pretend  to  draw  them  from 
theit  holes  by  a song,  and  by  an 
instrument  somewhat  resembling 
an  Irish  bagpipe,  on  which  they 
play  a plaintive  tune.  The  truth 

is,  this  is  all  done  to  deceive.  If 
ever  a snake  comes  out  of  a hole  at 
the  sound  of  their  music,  you  may 
be  certain  that  it  is  a tame  one, 
trained  to  it,  deprived  of  its  ve- 
nomous teeth,  and  put  there  for 
the  purpose;  and  this  you  may 
prove,  as  I have  often  done,  by 
killing  the  snake,  and  examining 

it,  by  which  you  will  exasperate 
the  men  exceedingly.” 

The  account  of  Mr.  Johnson 
certainly  appears  the  more  proba- 
ble version  of  this  extraordinary 
story  ; yet  enough  remains  to  sur 
prise,  in  the  wonderful  command 
which  these  people  possess  over 
the  reptiles  that  they  have  depriv- 
ed of  their  power  of  injury,  and 
taught  to  erect  themselves  and 
make  a gentle  undulating  move- 
ment of  the  head,  at  certain  mo- 
dulated sounds.  There  can,  we 
think,  be  no  doubt,  that  the  snake 
is  taught  to  do  this,  as  the  bear 
and  the  cock  of  the  Italians  are 
instructed  to  dance.  The  jugglers 
are  very  expert  in  the  exercise  of 
•the  first  branch  of  the  trade,  that 
of  catching  the  snakes.  They  dis- 
cover the  hole  of  the  reptile  with 
great  ease  and  certainty,  and  dig- 
ging into  it,  seize  the  animal  by 
the  tail,  with  the  left  hand,  and 
draw  the  body  through  the  other 
hand  with  extreme  rapidity,  till 
the  finger  and  thumb  are  brought 
up  to  the  head.  The  poisonous 
fangs  are  then  removed,  and  the 
creature  has  to  commence  its  mys- 
terious course  of  instruction.  Ac- 
cording to  Mr.  Johnson,  however, 
the  business  of  the  snake-charmer 
is  a somewhat  perilous  one.  In 
catching  the  reptiles,  they  are  ge- 
nerally provided  with  a hot  iron  to 
sear  the  flesh,  should  they  be  hit- 
ten  ; and  the  following  anecdote. 
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selves  in  motion  at  the  word 
of  command.  "When  their 
keeper  sings  a slow  tune, 
they  seem  by  their  heads  to 
keep  time ; when  he  sings  a 
quicker  measure,  they  appear 
to  move  more  brisk  and  live- 
ly. All  animals  have  a cer- 
tain degree  of  docility;  and 
we  find  that  serpents  them- 
selves can  be  brought  to  move 
and  approach  at  the  voice  of 
their  master.  From  this  trick, 
successfully  practised  before 
the  ignorant,  it  is  most  pro- 
bable has  arisen  all  the  boast- 
ed pretensions  which  some 
have  made  to  charming  of 
serpents ; an  art  to  which  the 
native  Americans  pretend  at 
this  very  day.  One  of  Lin- 
naeus’s pupils,  we  are  told, 
purchased  the  secret  from  an 


given  by  Mr.  Johnson,  would  show 
that  the  danger  is  not  completely 
avoided,  even  when  the  venomous 
fangs  are  removed  : — “ A man  ex- 
hibited one  of  his  dancing  cobra- 
di-capellos  before  a large  party. 
A boy  about  sixteen  years  old  was 
teasing  the  animal  to  make  it  bite 
him,  which  it  actually  did,  and  to 
some  purpose,  for  m an  hour  after 
he  died  of  the  bite.  The  father  of 
the  boy  was  astonished,  and  pro- 
tested it  could  not  be  from  the 
bite  ; that  the  snake  had  no  ve- 
nomous teeth  ; and  that  he  and 
the  boy  had  often  been  bitten  by  it 
before,  without  any  bad  effect.  On 
examining  the  snake,  it  was  found 
that  the  former  fangs  were  re- 
placed by  new  ones,  not  then  far 
out  of  the  jaw,  but  sufficient  to 
bite  the  boy.  The  old  man  said 
that  he  never  saw  or  heard  of  such 
a circumstance  before.” — Ed. 


I Indian,  and  then  discovered  it 
I to  his  master ; but,  like  all 
secrets  of  the  kind,  it  is  pro- 
bable this  ended  in  a few  un- 
meaning words  of  no  efficacy. 

Though  the  generality  of 
mankind  regard  this  formi- 
dable race  with  horror,  yet 
there  have  been  some  nations, 
and  there  are  some  at  this 
day,  that  consider  them  with 
veneration  and  regard.  The 
adoration  paid  by  the  ancient 
Egyptians  to  a serpent  is  well 
known  : many  of  the  nations 
at  present  along  the  west- 
ern coast  of  Africa  retain  the 
same  unaccountable  venera- 
tion. Upon  the  gold  and  slave 
coasts,  a stranger,  upon  en- 
tering the  cottages  of  the  na- 
tives, is  often  surprised  to  see 
the  roof  swarming  with  ser- 
pents, that  cling  there  with- 
out molesting,  and  unmolested 
by  the  natives.  But  his  sur- 
prise will  increase  upon  going 
farther  southward  to  the  king- 
dom of  Widow,  when  he  finds 
that  a serpent  is  the  god  of 
the  country.  This  animal, 
which  travellers  describe  as  a 
huge  overgrown  creature,  has 
its  habitation,  its  temple,  and 
its  priests.  These  impress  the 
vulgar  with  an  opinion  of  its 
virtues ; and  numbers  are  daily 
seen  to  offer  not  only  their 
goods,  their  provisions,  and 
their  prayers,  at  the  shrine  of 
their  hideous  deity,  but  also 
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their  wives  and  daughters. — 
These  the  priests  readily  ac- 
cept of,  and,  after  some  days 
of  penance,  return  them  to 
their  suppliants,  much  bene- 
fited by  the  serpent’s  supposed 
embraces.  Such  a complicated 
picture  of  ignorance  and  im- 
posture gives  no  very  favour- 
able impressions  of  our  fellow- 
creatures  ; but  we  may  say, 
in  defence  of  human  nature, 
that  the  most  frightful  of  rep- 
tiles is  worshipped  by  the 
most  uncultivated  and  barbar- 
ous of  mankind. 

From  this  general  picture 
of  the  serpent  tribe,  one  great 
distinction  obviously  presents 
itself : namely,  into  those  that 
are  venomous,*  and  those  that 


* Oar  author  enters  largely  into 
the  physical  distinctions  which  se- 
parate venomous  from  harmless 
serpents,  but  we.  shall  not  make 
any  apology  for  anticipating  him, 
even  at  considerable  length,  in 
quite  a different  view  of  their  spe- 
cific characters.  The  following 
facts  are  communicated  upon  the 
authority  of  a gentleman,  who 
passed  the  larger  part  of  his  fife 
in  Africa : — 

“ The  serpents  of  South  Africa, 
commonly  accounted  the  most 
dangerous,  are  the  Cobra- Capello 
(or  hooded  snake),  the  Puff-Adder, 
and  the  Berg- Adder  (or  mountain- 
snake).  The  first  of  these  is  ex- 
ceedingly fierce  and  active,  and 
sometimes,  it  is  said,  attains  the 
formidable  length  of  ten  feet;  I 
have,  however,  never  met  with 
any  of  much  more  than  half  that 
size.  The  cobra  has  been  known 
to  spring  at  a man  on  horseback, 
and  to  dart  himself  with  such 
force  as  to  overshoot  his  aim.  The 


are  wholly  destitute  of  poison. 
To  the  first  belong  the  viper, 
the  rattle-snake,  the  cobra  di 

puff-adder,  on  the  other  hand,  is 
a heavy  and  sluggish  animal,  very 
thick  in  proportion  to  its  length, 
and  incapable,  when  attacked  iu 
front,  of  projecting  itself  upon  its 
enemy.  To  make  amends,  how- 
ever, it  possesses  the  faculty  of 
throwing  itself  backward  with  pe- 
rilous and  unexpected  effect;  but 
its  disposition  is  inert,  and  unless 
accidentally  trod  upon,  or  other- 
wise provoked,  it  will  seldom  at- 
tack mankind.  The  berg-adder, 
though  much  smaller  in  size  than 
eit  her  of  the  preceding,  is  generally 
considered  not  less  deadly,  and  it 
is  the  more  dangerous  from  its 
being  less  easily  discovered  and 
avoided. 

During  a residence  of  six  years 
in  the  interior  of  the  Cape  Colony, 
and  in  the  course  of  various  jour- 
neys through  the  interior  (extend- 
ing to  upwards  of  three  thousand 
miles)  I have  met  w'ith  a consider- 
able number  of  snakes  ; yet  I do  not 
recollect  of  ever  being  exposed,  ex- 
cept in  one  instance,  to  any  immi- 
nent hazard  of  being  bitten  by  any 
of  them.  On  the  occasion  referred 
to  I was  superintending  some  Hot- 
tentots, whom  I had  employed  to 
clear  away  a patch  of  thicket  from 
a spot  selected  for  cultivation, 
when  one  of  the  men,  suddenly 
recoiling  with  signs  of  great  alarm, 
exclaimed  that  there  was  a cobra- 
capello  in  the  bush.  Not  being  at 
that  time  fully  aware  of  the  dan- 
gerous character  of  this  species  of 
snake,  l approached  to  look  at 
him.  The  Hottentots  called  out 
to  me  to  take  care,  for  he  was  go- 
ing to  spring.  Before  they  had 
well  spoken,  or  I had  caught  a 
view  of  the  reptile,  I heard  him 
hiss  fiercely,  and  then  dart  himself 
towards  me  amidst  the  underwood. 
At  the  same  instant,  instinctively 
springing  backward  to  avoid  him, 
I fell  over  a steep  bank  into  the 
dry  stony  bed  of  a torrent  ; by 
which  1 suffered  some  very  severe 
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capello,  and  all  their  affini- 
ties : to  the  other,  the  com- 
mon black  snake,  the  liboya, 


bruises,  but  fortunately  escaped 
the  more  formidable  danger  to 
which  I had  too  incautiously  ex- 
posed myself.  The  Hottentots 
then  assailed  the  snake  with  sticks 
and  stones,  and  forced  him  (though 
not  before  he  had  made  another 
spring,  and  missed  one  of  them 
still  more  narrowly  than  myself) 
to  take  refuge  up  a mimosa  tree. 
Here  he  became  a safe  and  easy 
mark  to  their  missiles,  and  was 
speedily  beaten  down,  with  a brok- 
en back,  and  consequently  render- 
ed incapable  of  farther  mischief. 
The  Hottentots  having  cut  off  his 
head,  carefully  buried  it  in  the 
ground,  a practice  which  they  ne- 
ver omit  on  such  occasions,  and 
which  arises  from  their  apprehen- 
sion of  some  one  incautiously 
treading  on  the  head  of  the  dead 
snake,  and  sustaining  injury  from 
its  fangs;  for  they  believe  that  the 
deathful  virus,  far  from  being  ex- 
tinguished with  life,  retains  its 
fatal  energy  for  weeks,  and  even 
months  afterwards.  This  snake 
measured  nearly  six  feet  in  length, 
and  was  one  of  the  largest,  sui 
generis,  ever  met  with. 

“ The  annoyance,  however,  ex- 
perienced from  poisonous  snakes, 
is  not  such  as,  on  the  whole,  to 
affect  the  comfort,  in  any  consider- 
able degree,  of  those  accustomed 
to  them.  Speaking  on  this  subject 
one  day  with  my  friend,  captain 
Harding,  who  had  been  for  many 
years  a resident,  and  magistrate  in 
the  interior,  I asked  if  he  had  ever, 
during  the  course  of  his  campaigns, 
and  when  necessarily  obliged  to 
sleep  in  the  open  air,  suffered  in- 
jury or  incurred  danger  from  ser- 
pents. He  recollected  but  one  oc- 
casion of  great  hazard,  and  de- 
scribed it  in  the  following  terms  : — 

“ ‘ Being  upon  a military  expe- 
dition across  the  frontier,  I had 
slept  one  night,  as  usual,  wrapt  in 
my  cloak,  beneath  a tree.  On 
awaking  at  day-break  and  raising 


the  boiguacu,  the  amphia- 
bsena,  and  various  others,  that, 
though  destitute  of  venom,  do 


my  head  from  the  saddle,  which 
served  as  a pillow,  the  first  object 
I perceived  was  the  tail  of  an 
enormous  puff-adder  lying  across 
my  breast,  the  head  of  the  reptile 
being  muffled  under  the  folds  of 
the  cloak  close  to  my  body,  whither 
it  had  proceeded  apparently  for 
warmth,  during  the  chillness  of 
the  night.  There  was  extreme 
hazard  that  if  1 alarmed  it  by 
moving,  it  might  bite  me  in  a vital 
part ; seizing  it,  therefore,  softly 
by  the  tail,  I pulled  it  out  with  a 
sudden  jerk,  and  threw  it  violently 
to  a distance.  By  this  means  I 
escaped  without  injury;  but  had 
I happened  to  have  unwittingly- 
offended  this  uninvited  bed-fellow 
before  I was  aware  of  his  presence, 
I might  in  all  probability  have 
fatally  atoned  for  my  heedless- 
ness.J 

“Itisnotvery  unusual  forsnakes 
of  various  sorts  to  be  found  in  the 
houses  at  the  Cape,  nor  does  it,  in 
ordinary  cases,  excite  any  violent 
alarm  when  such  inmates  are  dis- 
covered. They  make  their  way 
both  through  the  roofs  and  under 
the  walls,  in  search  of  food  and 
shelter,  and  especially  in  pursuit  of 
mice,  which  many  of  them  chiefly 
subsist  upon.  During  my  resi- 
dence in  the  interior,  however,  I 
recollect  only  twoinstances  of  their 
being  found  in  ray  own  cabin.  On 
one  of  these  occasions  I had  sent 
a servant  girl  (a  bare-legged  Hot- 
tentot) to  bring  me  some  article 
from  a neighbouring  hut.  It  was 
after  night-fall  ; and  on  returning 
with  it,  she  cried  out  before  enter- 
ing the  cabin,  ‘ O Mynheer, 
Mynheer  1 what  shall  Ido?  A 
snake  has  twined  itself  round  my 
ankles,  and  if  I open  the  door  he 
will  come  into  the  house.’ — ‘ Ne- 
ver mind,’  I replied;  ‘open  the 
door,  and  let  him  come  if  he  dare.* 
She  obeyed,  and  in  glided  thesnake, 
luckily  witnout  having  harmed  the 
poor  girl.  I stood  prepared,  and 
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not  cease  to  be  formidable.  I 
will,  therefore  give  their  his- 
tory separately,  beginning  with 


the  venomous  class,  as  they 
have  the  strongest  claims  to 
our  notice  and  attention. 


CHAP.  II. 

OP  VENOMOUS  SERPENTS  IN  GENERAL. 


The  poison  of  serpents  has 
been  for  ages  one  of  the 
greatest  objects  of  human  con- 
sideration. To  us,  in  Britain, 
who  seldom  feel  the  vengeful 
wound,  it  is  merely  a subject 


instantly  smote  him  dead  ; and  af- 
terwards found  him  to  be  one  of 
the  very  venomous  sort  called 
Nachtslang. 

“ People  get  used  to  these  things, 
and  even  Europeans  by  degrees 
come  to  regard  them  with  much 
indifference.  Just  before  leaving 
the  colony  I spent  a week  or  two 
with  my  friend,  major  Pigot,athis 
residence  near  Graham’s  Town  ; 
and  going  one  day  to  take  a book 
from  some  shelves  in  the  drawing- 
room, 1 found  a beautiful  yellow 
snake,  about  five  feet  long,  lying 
asleep  upon  the  uppermost  range 
of  books.  It  lay  so  still  that  I at 
first  thought  it  was  a stuffed  speci- 
men ; but  perceiving  a slight  move- 
ment in  its  tail,  I lent  him  such  a 
thwack  with  a quarto  volume  as 
broke  the  poor  fellow’s  back,  and 
enabled  me  to  demolish  him  at 
my  leisure.  I afterwards  learned 
that  another  snake  had  been  killed 
a few  days  previously  in  the  very 
same  spot,  and  a third  in  the  ma- 
jor’s dressing-room.  They  had  all 
entered  through  a loop-hole  which 
had  casually  been  left  open,  and 
apparently  had  no  other  object  in 
coming  there  (mousing  apart)  than 
literary  seclusion. 

It  is  well  known  that  the 


of  curiosity ; but  to  those 
placed  in  the  midst  of  the 
serpent  tribe,  who  are  every 
day  exposed  to  some  new  dis- 
aster, it  becomes  a matter  of 
the  most  serious  importance. 


Bushmen,  a tribe  of  wild  Hotten- 
tots, w'ho  inhabit  the  mountains 
and  deserts  of  South  Africa,  imbue 
the  points  of  their  arrows  in  a 
strong  and  subtle  poison,  and  that 
the  venom  of  the  most  dangerous 
serpents  to  be  found  in  that  coun- 
try forms  a principal  ingredient  in 
its  composition.  The  boldness  and 
dexterity  displayed  by  these  wild 
huntsmen,  and  by  many  also  of 
the  colonial  Hottentots,  in  search- 
ing out  and  seizing  alive  the  formi- 
dable cobra-capello  and  puff-adder, 
are  truly  astonishing.  Still  more 
surprising  is  it  to  witness  the 
snake-hunter  extracting  from  the 
yet  living  and  writhing  reptile, 
held  fast  by  his  naked  foot  plauted 
on  its  neck,  the  little  bag  contain- 
ing the  secreted  venom,  which  the 
rage  of  the  animal  injects  into  the 
wound  made  by  its  fangs  at  the 
moment  it  strikes  its  victim, — to 
see  him  take  this,  and  fearlessly 
drink  its  contents,  as  school-boys 
in  England  would  suck  the  blob  of 
the  honey-bee  ! The  swallowing  of 
this  venom,  they  conceive,  renders 
them  in  time  proof  against  its  de- 
leterious effects,  when  it  is  brought 
into  immediate  contact  with  the 
blood,  whether  by  the  bite  of  a snake 
or  the  barb  of  an  arrow.” — Efi. 
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To  remedy  the  bite  of  a ser- 
pent is  considered,  among  our 
physicians,  as  one  of  the 
slightest  operations  in  medi- 
cine ; but  among  the  physi- 
cians of  the  East,  the  anti- 
dotes for  this  calamity  make 
up  the  bulk  of  their  dispen  - 
saries. In  our  colder  climatqs, 
the  venom  does  not  appear 
with  that  instantaneous  ope- 
ration which  it  exhibits  in  the 
warmer  regions  ; for  either  its 
powers  are  less  exquisite,  or  our 
fluids  are  not  carried  round 
in  such  rapid  circulation. 

In  all  countries,  however, 
the  poison  of  the  serpent  is 
sufficiently  formidable  to  de- 
serve notice,  and  to  excite 
our  attention  to  its  nature 
and  effects.  It  will,  therefore, 
in  the  first  place,  be  proper 
to  describe  its  seat  in  the  ani- 
mal, as  also  the  instrument 
by  which  the  wound  is  made, 
and  the  poison  injected.  In 
all  this  venomous  class  of 
reptiles,  whether  the  viper, 
the  rattle-snake,  or  the  cobra 
di  capello,  there  are  two  large 
teeth  or  fangs  that  issue  from 
the  upper  jaw,  and  that  hang 
out  beyond  the  lower.  The 
rest  of  the  snake  tribe  are 
destitute  of  these;  and  it  is 
most  probable  that  wherever 
these  fangs  are  wanting,  the 
animal  is  harmless ; on  the 
contrary,  wherever  they  are 
found  it  is  to  be  avoided  as 


the  most  pestilent  enemy. 
These  are  the  instruments  that 
seem  to  place  the  true  dis- 
tinction between  animals  of 
the  serpent  kind  ; the  wounds 
which  these  fangs  inflict  pro- 
duce the  most  dangerous 
symptoms ; the  v’ounds  in- 
flicted by  the  teeth  only  are 
attended  with  nothing  more 
than  the  ordinary  conse- 
quences attending  the  bite  of 
any  other  animal.  Our  first 
great  attention,  therefore,  up- 
on seeing  a serpent,  should 
be  directed  to  the  teeth.  If 
it  has  the  fang  teeth,  it  is  to 
be  placed  among  the  venom- 
ous class;  if  it  wants  them, 
it  may  be  set  down  as  inoffen- 
sive. I am  not  ignorant  that 
many  serpents  are  said  to  be 
dangerous  whose  jaws  are  un- 
furnished with  fangs ; but  it 
is  most  probable  that  our  ter- 
rors only  have  furnished  these 
animals  with  venom  ; for,  of 
all  the  tribe  whose  teeth  are 
thus  formed,  not  one  will  be 
found  to  have  a bag  for  con- 
taining poison,  nor  a conduit 
for  injecting  it  into  the  wound. 
The  Black  Snake,  the  Liboya, 
the  Blind  Worm,  and  a hund- 
red others  that  might  be  men- 
tioned, have  their  teeth  of  an 
equal  size,  fixed  into  the  jaws, 
and  with  no  other  apparatus 
for  inflicting  a dangerous 
wound  than  a dog  or  a lizard : 
but  it  is  otherwise  with  the 
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venomous  tribe  we  are  now- 
describing  ; these  are  well 
furnished,  not  only  with  an 
elaboratory  where  the  poison 
is  formed,  but  a canal  by 
which  it  is  conducted  to  the 
jaw,  a bag  under  the  tooth 
for  keeping  it  ready  for  every 
occasion,  and  also  an  aperture 
in  the  tooth  itself  for  inject- 
ing it  into  the  wound.  To  be 
more  particular : the  glands 
that  serve  to  fabricate  this 
venomous  fluid  are  situated 
on  each  side  of  the  head  be- 
hind the  eyes,  and  have  their 
canals  leading  from  thence  to 
the  bottom  of  the  fangs  in  the 
upper  jaw,  where  they  enter 
into  a kind  of  bladder,  from 
whence  the  fangs  on  each  side 
are  seen  to  grow.  The  venom 
contained  in  this  bladder  is  a 
yellowish  thick  tasteless  liquor, 
which  injected  into  the  blood 
is  death,  yet  which  may  be 
swallowed  without  any  danger. 

The  fangs  that  give  the 
wound  come  next  under  ob- 
servation : they  are  large  in 
proportion  to  the  size  of  the 
animal  that  bears  them ; 
crooked,  yet  sharp  enough  to 
inflict  a ready  wound.  They 
grow  one  on  each  side,  and 
sometimes  two,  from  two 
movable  bones  in  the  upper 
jaw,  which  by  sliding  back- 
ward or  forward,  have  a power 
of  erecting  or  depressing  the 
teeth  at  pleasure.  In  these 


bones  are  also  fixed  many 
teeth,  but  no  way  venomous, 
and  only  serving  to  take  and 
hold  the  animal's  prey.  Be- 
sides this  apt  disposition  of 
the  fangs,  they  are  hollow 
within,  and  have  an  opening 
towards  the  point,  like  the 
slit  of  a pen,  through  which, 
when  the  fang  is  pressed  down 
upon  the  bladder  where  it 
grows,  there  is  seen  to  issue 
a part  of  the  venom  that  lay 
below.  To  describe  this  opera- 
tion at  once : when  the  ser- 
pent is  irritated  to  give  a ve- 
nomous wound,  it  opens  its 
formidable  jaws  to  the  widest 
extent ; the  movable  bones  of 
the  upper  jaw  slide  forward  ; 
the  fangs  that  lay  before  in- 
clining are  thus  erected  ; they 
are  struck  with  force  into  the 
flesh  of  the  obnoxious  per- 
son ; by  meeting  resistance  at 
the  points,  they  press  upon 
the  bladders  of  venom  from 
whence  they  grow;  the  ve- 
nom issues  up  through  the 
hollow  of  the  tooth,  and  is 
pressed  out  through  its  slit 
into  the  wound,  which  by  this 
time  the  tooth  has  made  in 
the  skin.  Thus,  from  a slight 
puncture,  and  the  infusion 
of  a drop  of . venom  scarcely 
larger  than  the  head  of  a pin, 
the  part  is  quickly  inflamed, 
and,  without  a proper  anti- 
dote, the  whole  frame  con- 
taminated. 
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The  appearances  which  this 
venom  produces  are  different, 
according  to  the  serpent  that 
wounds,  or  the  season,  or  the 
strength  of  the  animal  that 
strikes  the  blow.  If  a viper 
has  inflicted  the  wound,  and 
the  remedy  be  neglected,  the 
symptoms  are  not  without 
danger.  It  first  causes  an  a- 
cute  pain  in  the  place  affect- 
ed, attended  with  a swelling, 
first  red,  and  afterwards  livid. 
This  by  degrees  spreads  to 
the  neighbouring  parts ; great 
faintness,  and  a quick,  though 
low  and  interrupted,  pulse  en- 
sues ; to  this  succeed  great 
sickness  at  the  stomach,  bili- 
ous and  convulsive  vomitings, 
cold  sweats,  pains  about  the 
navel,  and  death  itself.  But 
the  violence  of  these  symp- 
toms depends  much  on  the  sea- 
son of  the  year,  the  difference 
of  the  climate,  the  size  or  rage 
of  the  animal,  and  the  depth 
and  situation  of  the  wound. 
These  symptoms  are  much 
more  violent,  and  succeed 
each  other  more  rapidly,  after 
the  bite  of  a rattle-snake  ; 
but  when  the  person  is  bit  by 
the  cobra  di  capello,  he  dies 
in  an  hour,  his  whole  frame 
being  dissolved  into  a putrid 
mass  of  corruption. 

Nothing  surely  can  more 
justly  excite  our  wonder,  than 
that  so  small  a quantity  of 
venom  should  produce  such 


powerful  and  deadly  effects.  If 
the  venom  itself  be  examined 
through  a microscope,  it  will 
be  found  to  shoot  into  little 
crystals,  that,  to  an  imagina- 
tion already  impressed  with 
its  potency,  look  like  so  many 
darts  fit  for  entering  the  blood- 
vessels, and  wounding  their 
tender  coats.  But  all  these 
darts  are  wholly  of  our  own 
making  : the  softest,  mildest 
fluid  whatever,  possessed  of 
any  consistency,  will  form 
crystals  under  the  eye  of  the 
microscope,  and  put  on  an 
appearance  exactly  like  the 
venom  of  the  viper.  In  fact, 
this  venom  has  no  acrid  taste 
whatever ; and  to  all  experi- 
ments that  our  senses  can  make 
upon  it,  appears  a slimy  insi- 
pid fluid.  Charas,  who  often 
tasted  it,  assures  us  of  the 
fact ; and  asserts,  that  it  may 
be  taken  inwardly  without  any 
sensible  effects,  or  any  pre- 
judice to  the  constitution. 
But  the  famous  experiments 
that  were  tried  by  Redi  and 
others,  in  the  presence  of  the 
Great  Duke  of  Tuscany  and 
his  court,  put  this  beyond  any 
doubt  whatsoever.  By  these 
it  appeared,  that  the  serpent 
having  once  bitten,  exhausted 
for  that  time  the  greatest  part 
of  its  poison  ; and  though  the 
wound  caused  by  its  biting  a 
second  time  was  attended  with 
some  malignant  symptoms,  yet 
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they  were  muchmilder  than  be- 
fore. It  appeared  that  the  ser- 
pent biting  upon  a sponge,  or 
a piece  of  soft  bread,  and  then 
biting  a dog  immediately  af- 
ter, did  not  inflict  a wound 
more  dangerous  than  the  prick 
of  a needle.  It  appeared  that 
the  venom  being  collected, 
and  a needle  dipped  therein, 
this  produced  almost  as  pain- 
ful effects  as  the  tooth  of  the 
animal  itself.  But  what  caus- 
ed the  greatest  surprise  in  the 
court  was,  the  seeming  rash- 
ness of  one  Tozzi,  a viper- 
catcher  ; who,  while  the  phi- 
losophers were  giving  elabo- 
rate lectures  on  the  danger  of 
the  poison  when  taken  inter- 
nally, boldly  desired  a large 
quantity  of  it  might  be  put 
together;  and  then,  with  the 
utmost  confidence,  drank  it 
off  before  them  all.  The  court 
was  struck  with  astonishment, 
and  expected  that  the  man 
would  instantly  fall  dead  ; 
but  they  soon  perceived  their 
mistake,  and  found  that  taken 
in  this  manuer,  the  poison 
was  as  harmless  as  water ; so 
true  is  that  famous  passage  of 
Lucan, 

Noxia  serpentum  est  admixto  san- 
guine pestis  : 

IVIors u virus  habent,  et  fatum  in 
dento  ininantur : 

Pocula  iworte  carent.  • 

What  then  shall  we  say  to 
the  speedy  effect  of  so  seem- 
ingly harmless  a liquid  taken 


into  the  circulation  ? Let  us 
first  observe,  that  milk  is  one 
of  the  most  mild  and  nourish- 
ing of  all  fluids,  and  seeming- 
ly the  most  friendly  to  the 
human  constitution  ; yet  if 
milk  be  injected  into  a vein,  it 
will  quickly  become  fatal,  and 
kill  with  more  certain  destruc- 
tion than  even  the  venom  of 
the  viper.  From  hence  then 
we  may  infer,  that  the  intro- 
ducing not  only  the  serpentine 
venom,  but  also  a quantity  of 
any  other  mixture,  into  the 
circulation,  will  be  fatal ; and 
that,  consequently,  serpents 
kill  as  well  by  their  power  of 
injecting  the  wound  as  by  the 
potency  of  their  poison.  Some, 
indeed,  may  inject  a more  a- 
crimonious  mixture,  and  this 
may  produce  more  speedy  ef- 
fects ; but  any  mixture  thus 
injected  would  be  dangerous, 
and  many  would  be  fatal. 

Ray  gives  us  an  instance  of 
the  potency  of  the  serpent- 
poison  ; which,  though  it  has 
all  the  air  of  a fable,  I cannot 
help  transcribing*  “ A gen- 
tleman who  went  over  to  the 
East  Indies,  while  he  was 
one  day  sitting  among  some 
friends,  was  accosted  by  an 
Indian  juggler,  who  offered  to 
show  him  some  experiments 
respecting  the  venom  of  ser- 
pents ; an  exhibition  usual  e- 
nough  in  that  country.  Hav- 
ing first,  therefore,  produced 
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a large  serpent,  he  assured  the 
company  that  it  was  harmless ; 
and  to  convince  them  of  what 
he  said,  he  tied  up  his  arm, 
as  is  usual  with  those  who  are 
going  to  be  bled,  and  whipped 
the  serpent  till  it  was  provok- 
ed to  bite  him.  Having  drawn 
in  this  manner  about  half  a 
spoonful  of  blood  from  his 
arm,  he  put  the  congealed  clot 
upon  his  thigh.  He  then  took 
out  a much  smaller  serpent, 
which  was  no  other  than  the 
cobra  di  capello  ; and  having 
tied  up  his  neck,  he  procured 
about  half  a drop  of  its  venom, 
which  he  sprinkled  on  the  clot 
of  blood  on  his  thigh,  which 
instantly  began  to  ferment 
and  bubble,  and  soon  changed 
colour  from  a red  into  a yel- 
low.” 

This  he  pretended  was  caus- 
ed by  the  extreme  malignity 
of  that  animaPs  venom  : how- 
ever, I have  no  doubt  that  the 
whole  is  either  a fable,  or  a 
trick  of  the  Indian  ; who, 
while  he  seemed  to  mix  the 
serpent’s  venom,  actually  in- 
fused some  stronger  ingre- 
dient, some  mineral  acid  into 
the  mass  of  blood,  which  was 
capable  of  working  such  a 
change.  It  cannot  be  supposed 
that  any  animal  poison  could 
act  so  powerfully  upon  the 
blood  already  drawn  and  co- 
agulated; for  a poison  that 
could  operate  thus  instantane- 


ously upon  cold  blood,  could 
not  fail  of  soon  destroying  the 
animal  itself. 

Be  this  as  it  will,  the  effects 
of  serpent-poison  are  but  too 
well-known,  though  the  man- 
ner of  operation  be  not  so 
clear.  As  none  of  this  malig- 
nant tribe  grow  to  a great 
size,  the  longest  of  them  not 
exceeding  nine  feet,  they  sel- 
dom seek  the  combat  with 
larger  animals,  or  offend  o- 
thers  till  they  are  first  offend- 
ed. Hid  they  exert  their  ma- 
lignity in  proportion  to  their 
power,  they  could  easily  drive 
the  ranks  of  Nature  before 
them ; but  they  seem  uncon- 
scious of  their  own  superior- 
ity, and  rather  fly  than  offer 
to  meet  the  meanest  opposer. 
Their  food  chiefly  consists  of 
small  prey,  such  as  birds, 
moles,  toads,  and  lizards  ; so 
that  they  never  attack  the 
more  formidable  animals,  that 
would  seldom  die  unrevenged. 
They  lurk,  therefore,  in  the 
clefts  of  rocks,  or  among  stony 
places ; they  twine  round  the 
branches  of  trees,  or  sun  them- 
selves in  the  long  grass  at  the 
bottom.  There  they  only  seek 
repose  and  safety.  If  soms 
unwary  traveller  invades  their 
retreats,  their  first  effort  is  to 
fly  ; but  when  either  pursued 
or  accidentally  trod  upon, 
they  then  make  a fierce  and 
fatal  resistance.  For  this  pur- 
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pose  they  raise  themselves  ac- 
cording to  their  strength  upon 
their  tail,  erect  the  head,  seize 
the  limb  that  presses  them, 
the  wound  is  given,  and  the 
head  withdrawn  in  a moment. 
It  is  not,  therefore,  without 
reason,  that  the  Asiatics,  who 
live  in  regions  where  serpents 
greatly  abound,  wear  boots 
and  long  clothes,  which  very 
well  protect  their  lower  parts 
from  the  accidental  resent- 
ment of  their  reptile  annoy- 
ers. 

In  the  eastern  and  western 
Indies,  the  numbers  of  noxi- 
ous serpents  is  various ; in 
this  country  we  are  acquaint- 
ed only  with  one.  The  viper 
is  the  only  animal  in  Great 
Britain  from  whose  bite  we 
have  any  thing  to  fear.  In 
the  tropical  climates,  the  rat- 
tle-snake, the  whip-snake,  and 
the  cobra  di  capello,  are  the 
most  formidable,  though  by 
no  means  the  most  common. 
From  the  general  notoriety  of 
these  particular  serpents,  and 
the  universal  terror  which  they 
occasion,  it  would  seem  that 
few  others  are  possessed  of 
6uch  powerful  malignity. 

Vipers  are  found  in  many 
parts  of  this  island ; but  the 
dry,  stony,  and  particularly 
the  chalky  countries,  abound 
with  them.  Thi9  animal  sel- 
dom grows  to  a greater  length 
than  two  feet ; though  some- 


times they  are  found  above 
three.  The  ground  colour  of 
their  bodies  is  a dirty  yellow  ; 
that  of  the  female  is  deeper. 
The  back  is  marked  the  whole 
length  with  a series  of  rhom- 
boid black  spots,  touching 
each  other  at  the  points ; the 
sides  with  triangular  ones ; 
the  belly  entirely  black.  It  is 
chiefly  distinguished  from  the 
common  black  snake  by  the 
colour,  which  in  the  latter  is 
more  beautifully  mottled,  as 
well  as  by  the  head,  which  is 
thicker  than  the  body;  but 
particularly  by  the  tail,  which 
in  the  viper,  though  it  ends  in 
a point,  does  not  run  taper- 
ing to  so  great  a length  as  in 
the  other.  When,  therefore, 
other  distinctions  fail,  the  dif- 
ference of  the  tail  can  be  dis- 
cerned at  a single  glance. 

The  viper  differs  from  most 
other  serpents  in  being  much 
slower,  as  also  in  excluding 
its  young  completely  formed, 
and  bringing  them  forth  alive. 
The  kindness  of  Providence 
seems  exerted,  not  only  in 
diminishing  the  speed,  but 
also  the  fertility,  of  this  dan- 
gerous creature.  They  copu- 
late in  May,  and  are  supposed 
to  be  about  three  months  be- 
fore they  bring  forth,  and  have 
seldom  above  eleven  eggs  at  a 
time.  These  are  of  the  size  of 
a blackbird’s  egg,  and  chained 
together  in  the  womb  like  a 
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string  of  beads.  Each  egg  con- 
tains from  one  to  four  young 
ones  ; so  that  the  whole  of  a 
brood  may  amount  to  about 
twenty  or  thirty.  They  con- 
tinue in  the  womb  till  they 
come  to  such  perfection  as  to 
be  able  to  burst  from  their 
6hell;  and  they  are  said  by 
their  own  efforts  to  creep  from 
their  confinement  into  the 
open  air,  where  they  continue 
for  several  days  without  tak- 
ing any  food  whatsoever.  “ We 
have  been  assured,”  says  Mr. 
Pennant,  “ by  intelligent  peo- 
ple, of  the  truth  of  a fact,  that 
the  young  of  the  viper,  when 
terrified,  will  run  down  the 
throat  of  the  parent,  and  seek 
shelter  in  its  belly,  in  the  same 
manner  as  the  young  of  the 
opossum  retire  into  the  ven- 
tral pouch  of  the  old  one. 
From  this,  ” continues  he, 
“some  have  imagined,  that 
the  viper  is  so  unnatural  as 
to  devour  its  own  young ; but 
this  deserves  no  credit,  as  these 
animals  live  upon  frogs,  toads, 
lizards,  and  young  birds,  which 
they  often  swallow  whole, 
though  the  morsel  is  often 
three  times  as  thick  as  their 
own  body.” 

The  viper  is  capable  of  sup- 
porting very  long  abstinence, 
it  being  known  that  some  have 
been  kept  in  a box  six  months 
without  food ; yet  during  the 
whole  time  they  did  not  abate 


of  their  vivacity.  They  feed  only 
a small  part  of  the  year,  but 
never  during  their  confine- 
ment; for  if  mice,  their  fa- 
vourite diet,  should  at  that 
time  be  thrown  into  their  box, 
though  they  will  kill,  yet  they 
will  never  eat  them.  When 
atdiberty,  they  remain  torpid 
throughout  the  winter  ; yet, 
when  confined,  have  never 
been  observed  to  take  their 
annual  repose.  Their  poison, 
however,  decreases  in  propor- 
tion to  the  length  of  their  con- 
finement ; and  it  is  thought 
that  the  virtues  of  the  animal’s 
flesh,  are,  by  the  same  re- 
straints, considerably  lessened. 

They  are  usually  taken  with 
wooden  tongs,  by  the  end  of 
the  tail,  which  may  be  done 
without  danger;  for,  while 
held  in  that  position,  they  are 
unable  to  wind  themselves  up 
to  hurt  their  enemy  : yet,  not- 
withstanding this  precaution, 
the  viper-catchers  are  fre- 
quently bitten  by  them  ; but, 
by  the  application  of  salad  oil, 
the  bite  is  effectually  cured. 

One  William  Oliver,  a viper- 
catcher  at  Bath,  was  the  first 
who  discovered  this  admirable 
remedy.  On  the  first  of  June, 
1735,  in  the  presence  of  a great 
number  of  persons,  he  suffered 
himself  to  be  bitten  by  an  old 
black  viper,  (brought  by  one 
of  the  company,)  upon  the 
wrist  and  joint  of  the  thumb  of 
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the  right  hand,  so  that  drops  of 
blood  came  out  of  the  wounds : 
he  immediately  felt  a violent 
pain,  both  at  the  top  of  his 
thumb  and  up  his  arm,  even 
before  the  viper  was  loosened 
from  his  hand ; soon  after  he 
felt  a pain,  resembling  that  of 
burning,  trickle  up  his  arm; 
in  a few  minutes  his  eyes  be- 
gan to  look  red  and  fiery, 
and  to  water  much;  in  less 
than  an  hour  he  perceived  the 
venom  seize  his  heart,  with  a 
pricking  pain,  which  was  at- 
tended with  faintness,  short- 
ness of  breath,  and  cold  sweats ; 
in  a few  minutes  after  this, 
his  belly  began  to  swell,  with 
great  gripings,  and  pains  in 
his  back,  which  were  attend- 
ed with  vomitings  and  purg- 
ings : during  the  violence  of 
these  symptoms,  his  sight  was 
gone  for  several  minutes,  but 
he  could  hear  all  the  while. 
He  said,  that  in  his  former 
experiments  he  had  never  de- 
ferred making  use  of  his  re- 
medy longer  than  he  perceiv- 
ed the  effects  of  the  venom 
reaching  his  heart;  but  this 
time,  being  willing  to  satisfy 
j the  company  thoroughly,  and 
, trusting  to  the  speedy  effects 
, of  his  remedy,  which  was  no- 
* thing  more  than  olive-oil,  he 
forbore  to  apply  any  thing 
K till  he  found  himself  exceed- 
ingly ill  and  quite  giddy.  A- 
#bout  an  hour  and  a quarter 


after  the  first  of  his  being  bit- 
ten, a chafing  dish  of  glowing 
charcoal  was  brought  in,  and 
his  naked  arm  was  held  over 
it,  as  near  as  he  could  bear, 
while  his  wife  rubbed  in  the 
oil  with  her  hand,  turning  his 
arm  continually  round,  as  if 
she  would  have  roasted  it  over 
the  coals : he  said  the  poison 
soon  abated,  but  the  swelling 
did  not  diminish  much.  Most 
violent  purgings  and  vomit- 
ings soon  ensued  ; and  his 
pulse  became  so  low,  and  so 
often  interrupted,  that  it  was 
thought  proper  to  order  him 
a repetition  of  cordial  potions : 
he  said  he  was  not  sensible  of 
any  great  relief  from  these  ; 
but  that  a glass  or  two  of 
olive-oil  drunk  down,  seemed 
to  give  him  ease.  Continuing 
in  this  dangerous  condition, 
he  was  put  to  bed,  where  his 
arm  was  again  bathed  over  a 
pan  of  charcoal,  and  rubbed 
with  salad  oil,  heated  in  a 
ladle  over  the  charcoal,  by  Dr. 
Mortimer’s  direction,  who  was 
the  physician  that  drew  up 
the  account.  From  this  last 
operation  he  declared  that 
he  found  immediate  ease,  as 
though  by  some  charm  : he 
soon  after  fell  into  a profound 
sleep,  and,  after  about  nine 
hours’  sound  rest,  awoke 
about  six  the  next  morning, 
and  found  himself  very  well ; 
but  in  the  afternoon,  on  drink- 
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ing  some  rum  and  strong  beer, 
so  as  to  be  almost  intoxicated, 
the  swelling  returned,  with 
much  pain  and  cold  sweats, 
which  abated  soon,  on  bath- 
ing the  arm,  as  before,  and 
wrapping  it  up  in  brown  pa- 
per soaked  in  the  oil. 

Such  are  the  effects  of  the 
viper’s  bite ; yet  its  flesh  has 
long  been  celebrated  as  a no- 
ble medicine.  A broth,  made 
by  boiling  one  viper  in  a 
quart  of  water  till  it  comes 
to  a pint,  is  the  usual  method 
in  which  it  is  given  at  pre- 
sent ; and  it  is  said  to  be  a 
very  powerful  restorative  in 
battered  constitutions;  the  salt 
of  yipers  is  also  thought  to 
exceed  any  other  animal  salt 
whatever,  in  giving  vigour  to 
the  languid  circulation,  and 
prompting  to  venery. 

The  Rattle-snake  is  bred  in 
America,  and  in  no  part  of 
the  old  world.  Some  are  as 
thick  as  a man’s  leg,  and  six 
feet  in  length  ; but  the  most 
usual  size  is  from  four  to  five 
feet  long.  In  most  particu- 
lars it  resembles  the  viper : 
like  that  animal  having  a 
large  head  and  a small  neck, 
being  of  a dusky  colour,  and 
furnished  with  fangs  that  in- 
flict the  most  terrible  wounds. 
It  differs,  however,  in  having 
a large  scale,  which  hangs 
like  a penthouse  over  each 
eye.  The  eye  also  is  furnish- 


ed with  a nictitating  mem- 
brane, that  preserves  it  from 
dust ; and  its  scales  are  of  a 
considerable  degree  of  hard- 
ness. They  are  of  an  orange- 
tawny  and  blackish  colour 
on  the  back;  and  of  an  ash- 
colour  on  the  belly,  inclining 
to  lead.  The  male  may  be 
readily  distinguished  from  the 
female,  by  a black  velvet  spot 
on  the  head,  and  by  the  head 
being  smaller  and  longer.  But 
that  which,  besides  their  su- 
perior malignity,  distinguishes 
them  from  all  other  animals, 
is  their  rattle,  an  instrument 
lodged  in  their  tail,  by  which 
they  make  such  a loud  rattling 
noise  when  they  move,  that 
their  approach  may  readily  be 
perceived,  and  the  danger  a- 
voided.  This  rattle,  which  is 
placed  in  the  tail,  somewhat 
resembles,  when  taken  out  of 
the  body,  the  curb-chain  of  a 
bridle : it  is  composed  of  se- 
veral thin,  hard,  hollow  bones, 
linked  to  each  other,  and  rat- 
tling upon  the  slightest  mo- 
tion. It  is  supposed  by  some 
that  the  snake  acquires  an 
additional  bone  every  year; 
and  that,  from  hence,  its  age 
may  be  precisely  known : how- 
ever this  may  be,  certain  it  is, 
that  the  young  snakes,  of  a 
year  or  two  old,  have  no  rat- 
tles at  all;  while  many  old 
ones  have  been  killed,  that 
had  from  eleven  to  thirteen 
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joints  each.  They  shake  and  J 
make  a noise  with  their  rat- 
tles with  prodigious  quickness, 
whenever  they  are  disturbed  ; 
however,  the  peccary  and  the 
vulture  are  no  way  terrified 
at  the  sound,  but  hasten,  at 
the  signal,  to  seize  the  snake, 
as  their  most  favourite  prey. 

It  is  very  different  with  al- 
most every  other  animal.  The 
certain  death  which  ensues 
from  this  terrible  creature’s 
bite,  makes  a solitude  where- 
ever  it  is  heard.  It  moves 
along  with  the  most  majestic 
rapidity  ; neither  seeking  to 
offend  the  larger  animals,  nor 
fearing  their  insults.  If  un- 
provoked, it  never  meddles 
with  any  thing  but  its  natural 
I prey;  but  when  accidentally 
! trod  upon,  or  pursued  to  be 
destroyed,  it  then  makes  a 
I dreadful  and  desperate  de- 

; fence.  It  erects  itself  upon 

its  tail,  throws  back  the  head, 

I and  inflicts  its  wound  in  a 
j moment;  then  parts  and  in- 
i' fiicts  a second  wound  : after 
! which,  we  are  told  by  some, 
j that  it  remains  torpid  and  in- 
ji;  active,  without  even  attempt- 
s' ing  to  escape.  The  very  in- 
stant  the  wound  is  inflicted, 
T though  small  in  itself,  it  ap- 
pears more  painful  than  the 
I sting  of  a bee.  This  pain, 

' which  is  so  suddenly  felt,  far 
^ from  abating,  grows  every  mo- 
ment more  excruciating  and 

If 


dangerous  : the  limb  swells ; 
the  venom  reaches  the  head, 
which  is  soon  of  a monstrous 
size;  the  eyes  are  red  and 
fiery  ; the  heart  beats  quick, 
with  frequent  interruptions  ; 
the  pain  becomes  insupport- 
able, and  some  expire  under 
it  in  five  or  six  hours ; but 
others,  who  are  of  stronger 
constitutions,  survive  the  a- 
gony  for  a few  hours  longer, 
only  to  6ink  under  a general 
mortification,  which  ensues, 
and  corrupts  the  whole  body. 

As  a gentleman  in  Virginia 
was  walking  in  the  fields  for 
his  amusement,  he  accident- 
ally trod  upon  a rattle-snake, 
that  had  been  lurking  in  a 
stony  place  ; which,  enraged 
by  the  pressure,  reared  up, 
bit  his  hand,  and  shook  its 
rattles.  The  gentleman  readi- 
ly perceived  that  he  was  in 
the  most  dreadful  danger ; but 
unwilling  to  die  unrevenged, 
he  killed  the  snake,  and  car- 
rying it  home  in  his  hand, 
threw  it  on  the  ground  before 
his  family,  crying  out,  “ I am 
killed,  and  there  is  my  mur- 
derer.” In  such  an  extre- 
mity, the  speediest  remedies 
were  the  best.  His  arm,  which 
was  beginning  to  swell,  was 
tied  up  near  the  shoulder,  the 
wound  was  anointed  with  oil, 
and  every  precaution  taken 
to  stop  the  infection.  By  the 
help  of  a very  strong  consti- 
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tution  he  recovered  ; but  not 
without  feeling  the  most  va- 
rious and  dreadful  symptoms 
for  several  weeks  together. 
His  arm,  below  the  ligature, 
appeared  of  several  colours, 
with  a writhing  among  the 
muscles,  that,  to  his  terrified 
imagination,  appeared  like  the 
motions  of  the  animal  that 
wounded  him.  A fever  en- 
sued ; the  loss  of  his  hair, 
giddiness,  drought,  weakness, 
and  nervous  faintings ; till, 
by  slow  degrees,  a very  strong 
habit  overpowered  the  latent 
malignity  of  the  poison. 

Several  remedies  have  been 
tried  to  alleviate  this  calami- 
ty. A decoction  of  the  Vir- 
ginian snake-root  is  consider- 
ed as  the  most  effectual ; and 
at  the  same  time  the  head  of 
the  animal,  bruised  and  laid 
upon  the  part  affected,  is 
thought  to  assist  the  cure.  In 
general,  however,  it  is  found 
to  be  fatal ; and  the  Indians, 
sensible  of  this,  take  care  to 
dip  their  arrows  in  the  poi- 
son under  the  rattle-snake’s 
fangs,  when  they  desire  to 
take  a signal  revenge  of  their 
enemies. 

Thus  much  concerning  this 
animal  is  agreed  upon  by 
every  naturalist  : there  are 
other  circumstances  in  its  his- 
tory, which  are  not  so  well 
ascertained.  And  first,  its  mo- 
tion which  some  describe  as 


the  swiftest  imaginable ; as- 
serting, that  its  Indian  name 
of  Ecacoalt , which  signifies 
the  wind-serpent,  implies  its 
agility : others,  on  the  con- 
trary, assert  that  it  is  the 
slowest  and  the  most  sluggish 
of  all  serpents;*  and  that  it 
seldom  moves  from  one  place. 
In  this  opposition  of  opinions, 
there  are  others,  who  assert, 
that  on  even  ground  it  moves 
but  slowly;  but  then,  among 
rocks,  that  it  goes  at  a great 
rate.  If  we  may  argue  from 
analogy,  the  opinion  of  those 
who  contend  for  its  slow  mo- 
tion, seems  the  most  proba- 
ble ; as  the  viper,  which  it  so 
very  much  resembles,  is  re- 
markable among  serpents  for 
its  inactivity. 

It  is  said  also  by  some,  that 
the  rattle-snake  has  a power 
of  charming  its  prey  into  its 
mouth;  and  this  is  as  strong- 
ly contradicted  by  others. 
The  inhabitants  of  Pennsyl- 
vania are  said  to  have  op- 
portunities of  observing  this 
strange  fascination  every  day. 
The  snake  is  often  seen  bask- 
ing at  the  foot  of  a tree, 
where  birds  and  squirrels  make 


* It  is  now  settled  that  rattle- 
snakes move  slowly,  and  cannot, 
when  seized  by  the  head,  raise 
themselves,  like  other  serpents,  so 
as  to  twist  round  one’s  arm,  or  use 
their  strength  by  any  different 
means  for  the  purpose  of  attack  or 
escape. — Ed. 
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their  residence.  There,  coiled 
upon  its  tail,  its  jaws  extend- 
ed, and  its  eyes  shining  like 
fire,  the  rattle-snake  levels  its 
dreadful  glare  upon  one  of 
the  little  animals  above.  The 
bird,  or  the  squirrel,  which- 
ever it  may  be,  too  plainly 
perceives  the  mischief  meditat- 
ing against  it ; and  hops  from 
branch  to  branch,  with  a ti- 
morous plaintive  sound,  wish- 
ing to  avoid,  yet  incapable  of 
breaking  through  the  fascina- 
tion : thus  it  continues  for 
some  time  its  feeble  efforts 
and  complaints,  but  is  still 
seen  approaching  lower  and 
lower  towards  the  bottom 
branches  of  the  tree,  until,  at 
last,  as  if  overcome  by  the 
potency  of  its  fears,  it  jumps 
down  from  the  tree  directly 
into  the  throat  of  its  frightful 
destroyer.* 


* This  fascinating:  property  is 
generally  and  strongly  denied  by 
all  naturalists  who  have  no  predi- 
lection for  extraordinary  stories. 
It  is  countenanced,  however,  by 
Vaillant,  no  contemptible  autho- 
rity, who  says,  that  he  saw,  on  the 
branch  of  a tree,  a bird  trembling 
as  if  in  convulsions  ; and,  at  the 
distance  of  about  four  feet,  on  an- 
other branch,  a large  species  of 
snake  that  was  lying  with  out- 
stretched neck  and  fiery  eyes,  gaz- 
iiu>  steadily  at  the  poor  animal. 
The  agony  of  the  bird  was  so  great, 
that  it  was  deprived  of  the  power 
of  moving  away  ; and  when  one  of 
the  party  killed  the  snake,  it  was 
found  dead  upon  the  spot,  and  that 
entirely  from  fear  ; for,  on  exami- 
nation, it  appeared  not  to  have  re- 


in order  to  ascertain  the 
truth  of  this  story,  a mouse 
was  put  into  a large  iron  cage, 
where  a rattle-snake  was  kept, 
and  the  effects  carefully  ob- 
served. The  mouse  remained 
motionless  at  one  end  of  the 
cage ; while  the  snake,  at  the 
other,  continued  fixed,  with 
its  eye  glaring  full  on  the 
little  animal,  and  its  jaws 
opened  to  their  widest  ex- 
tent : the  mouse  for  some 
time  seemed  eager  to  escape ; 
but  every  effort  only  served 
to  increase  its  terrors,  and  to 
draw  it  still  nearer  the  ene- 
my ; till,  after  several  inef- 
fectual attempts  to  break  the 
fascination,  it  was  seen  to 
run  into  the  jaws  of  the  rat- 
tle-snake, where  it  was  in- 
stantly killed. 

To  these  accounts  the  in- 
credulous oppose  the  impro- 
bability of  the  fact  : they 
assert,  that  such  a power 
ascribed  to  serpents,  is  only 
the  remnant  of  a vulgar  error, 


ceived  the  least  wound.  He  fur- 
ther adds,  that  a short  time  after- 
wards he  observed  a small  mouse, 
in  similar  agonising  convulsions, 
about  two  yards  distant  from  a 
snake,  whose  eyes  were  intently 
fixed  on  it  ; and  on  frightening 
away  the  reptile,  and  taking  up 
the  mouse,  it  expired  in  his  hand. 
This  gentleman  was  assured  by  the 
Hottentots  who  were  with  him, 
that  such  an  occurrence  was  very 
common;  and  the  fact  was  also 
confirmed  by  the  assertions  of  all 
to  whom  he  mentioned  it. — Ed. 
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by  which  it  was  supposed  that 
serpents  could  be  charmed, 
and  had  also  a power  of 
charming.  They  aver,  that 
animals  are  so  far  from  run- 
ning down  the  throat  of  a 
rattle -snake  in  captivity,  that 
the  snake  will  eat  nothing  in 
that  state,  but  actually  dies 
for  want  of  subsistence. 

A serpent,  called  the  Whip- 
snake,  is  still  more  venomous 
than  the  former.  This  ani- 
mal, which  is  a native  of  the 
East,  is  about  five  feet  long, 
yet  not  much  thicker  than 
the  thong  of  a coachman’s 
whip.  It  is  exceedingly  ve- 
nomous ; and  its  bite  is  said 
to  kill  in  about  six  hours.  One 
of  the  Jesuit  missionaries, 
happening  to  enter  into  an 
Indian  pagoda,  saw  what  he 
took  to  be  a whipcord  lying 
on  the  floor,  and  stooped  to 
take  it  up ; but,  upon  handling 
it,  what  was  his  surprise  to 
find  that  it  was  animated,  and 
no  other  than  the  whip-snake, 
of  which  he  had  heard  such 
formidable  accounts : fortune, 
however,  seemed  favourable 
to  him,  for  he  grasped  it  by 
the  head,  so  that  it  had  no 
power  to  bite  him,  and  only 
twisted  its  folds  up  his  arm. 
In  this  manner  he  held  it,  till 
it  was  killed  by  those  who 
came  to  his  assistance. 

To  this  formidable  class 
might  be  added  the  Asp, 


whose  bite,  however,  is  not 
attended  with  those  drowsy 
symptoms  which  the  ancients 
ascribed  to  it.*  The  Jaculus 
of  Jamaica  also  is  one  of  the 
swiftest  of  the  serpent  kind. 
The  Hsemorrhois,  so  called 
from  the  haemorrhages  which 
its  bite  is  said  to  produce ; 
the  Seps,  whose  wound  is  very 
venomous,  and  causes  the  part 
affected  to  corrupt  in  a very 
short  time ; the  Coral  Ser- 
pent, which  is  red,  and  whose 
bite  is  said  to  be  fatal.  But 
of  all  others,  the  Cobra  di 
Capello,  or  Hooded  Serpent, 
inflicts  the  most  deadly  and 
incurable  wounds.  Of  this 
formidable  creature  there  are 
five  or  six  different  kinds  ; 
but  they  are  all  equally  dan- 
gerous, and  their  bite  followed 
by  speedy  and  certain  death. 
It  is  from  three  to  eight  feet 


* The  Aspic — a serpent  rendered 
ever  memorable  among  all  civilised 
nations  by  the  death  of  Cleopatra 
—is,  in  Egypt,  called  haje,  and  in- 
jects a poison  far  more  deleterious 
and  violent  than  that  of  the  com- 
mon viper.  The  traveller,  Forskal, 
relates,  that  having  taken  a very 
small  drop  of  its  venom,  which  he 
introduced  into  a pigeon’s  thigh, 
he  saw  the  bird  perish  not  more 
than  fifteen  minutes  afterwards, 
much  agonised  by  the  effects  of 
the  poison.  Jugglers  at  Cairo,  hiv- 
ing removed  the  fangs,  to  avoid 
serious  or  even  fatal  accidents, 
often  exhibit  it  apparently  meta- 
morphosed into  a rod  or  w'and, 
which  is  done  by  pressing  its  nape 
with  the  linger,  and  thus  produc- 
ing a sort  of  catalepsy.— Ed 
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long,  with  two  large  fangs 
hanging  out  of  the  upper  jaw. 
It  has  a broad  neck,  and  a 
mark  of  dark  brown  on  the 
forehead;  which,  when  view- 
ed frontwise,  looks  like  a pair 
of  spectacles ; but,  behind, 
like  the  head  of  a cat.  The 
eyes  are  fierce,  and  full  of 
fire ; the  head  is  small,  and 
the  nose  flat,  though  covered 
with  very  large  scales,  of  a 
yellowish  ash-colour ; the  skin 
is  white,  and  the  large  tumour 
on  the  neck  is  flat,  and  co- 
vered with  oblong,  smooth 
scales.  The  bite  of  this  animal 
Is  said  to  be  incurable,  the  pa- 
tient dying  in  about  an  hour 
after  the  wound ; the  whole 
frame  being  dissolved  into  one 
putrid  mass  of  corruption. 

To  remedy  the  bite  of  all 
these  animals,  perhaps  salad- 
oil  would  be  very  efficacious  : 
however,  the  Indians  make 
use  of  a composition,  which 
is  called  in  Europe,  Petro  de 


Cobra,  or  the  Serpent-stone ; 
and  which,  applied  to  the 
wound,  is  said  to  draw  out 
the  venom.  The  composition 
of  this  stone,  for  it  is  an  arti- 
ficial substance,  is  kept  a se- 
cret; and  perhaps  its  effects 
in  extracting  the  venom  may 
be  imaginary  : nevertheless, 
it  is  certain  that  it  has  a 
power  of  sticking  to  the  skin, 
and  sucking  a part  of  the 
blood  from  the  wound.  This 
it  may  do  somewhat  in  the 
same  manner  as  we  see  a to- 
bacco-pipe stick  to  the  lips  ot 
a man  who  is  smoking:  yet 
still  we  are  ignorant  of  the 
manner  ; and  the  Secret  might 
probably  be  of  some  use  in 
medicine.  It  were  to  be  wish- 
ed, therefore,  that  those  who 
go  to  India  would  examine 
into  this  composition,  and  give 
us  the  result  of  their  inqui- 
ries :*  but  I fear  that  it  is  not 
to  benefit  mankind,  that  our 
travellers  now  go  to  India. 


f CHAP.  III. 

OF  SERPENTS  WITHOUT  VENOM. 


The  class  of  serpents  without 
poison  may  be  distinguished 

* This  has  been  done  since  Gold- 
smith’s days,  and  the  pretended 
6tone  is  now  ascertained  to  he  a 
medicament  composed  of  aigilla- 
ccous  earth,  winch  ha6  the  pro- 


from  those  that  are  venomous 
by  their  wanting  the  fang- 

perty — but  nothing  more— of  read- 
ily absorbing  such  humours  as 
form  on  the  surface  of  any  wound 
whatever. — Er. 
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teeth  : their  heads  also  are 
not  so  thick  in  proportion  to 
their  bodies;  and,  in  general, 
they  taper  off  to  the  tail  more 
gradually  in  a point.  But, 
notwithstanding  their  being 
destitute  of  venom,  they  do 
not  cease  to  be  formidable ; 
some  grow  to  a size  by  which 
they  become  the  most  power- 
ful animals  of  the  forest ; and 
even  the  smallest  and  most 
harmless  of  this  slender  tribe 
find  protection  from  the  simi- 
litude of  their  form. 

The  fangs  make  the  great 
distinction  among  serpents  ; 
and  all  this  tribe  are  without 
them.  Their  teeth  are  short, 
numerous,  and,  in  the  smaller 
kinds,  perfectly  inoffensive  : 
they  lie  in  either  jaw,  as  in 
frogs  and  fishes,  their  points 
bending  backwards,  the  better 
to  secure  their  prey.  They 
want  that  artificial  mechanism 
by  which  the  poisonous  tribe 
inflict  such  deadly  wounds : 
they  have  no  gland  in  the 
head  for  preparing  venom  : 
no  conduits  for  conveying  it 
to  the  teeth ; no  receptacles 
there : no  hollow  in  the  in- 
strument that  inflicts  the 
wound.  Their  bite,  when  the 
teeth  happen  to  be  large 
enough  to  penetrate  the  skin 
(for,  in  general,  they  are  too 
small  for  this  purpose)  is  at- 
tended with  no  other  symp- 
toms than  those  of  an  ordi- 


nary puncture  ; and  many 
of  this  tribe,  as  if  sensible  of 
their  own  impotence,  cannot 
be  provoked  to  bite,  though 
never  so  rudely  assaulted. 
They  hiss,  dart  out  their  forky 
tongues,  erect  themselves  on 
the  tail,  and  call  up  all  their 
terrors  to  intimidate  their 
aggressors  ; but  seem  to  con- 
sider their  teeth  as  unneces- 
sary instruments  of  defence, 
and  never  attempt  to  use  them. 
Even  among  the  largest  of  this 
kind  the  teeth  are  never  em- 
ployed, in  the  most  desperate 
engagements.  When  a hare  or 
a bird  is  caught,  the  teeth  may 
serve  to  prevent  such  small 
game  from  escaping  ; but 
when  a buffalo  or  a tiger  is  to 
be  encountered,  it  is  by  the 
strong  folds  of  the  body,  by 
the  fierce  verberations  of  the 
tail,  that  the  enemy  is  de- 
stroyed : by  thus  twining 
round,  and  drawing  the  knot 
with  convulsive  energy,  this 
enormous  reptile  breaks  every 
bone  in  the  animal’s  body,  and 
then,  at  one  morsel,  devours 
its  prey. 

From  hence  we  may  dis- 
tinguish the  unvenomous  tribe 
into  two  kinds  : first,  into 
those  that  are  seldom  found 
of  any  considerable  magnitude, 
and  that  never  offend  animals 
larger  or  more  powerful  than 
themselves,  but  which  find 
their  chief  protection  in  flight, 
u 


290 


SERPENTS,  ETC. 


or  in  the  doubtfulness  of  their 
form ; secondly,  into  such  as 
grow  to  an  enormous  size,  fear 
no  enemy,  but  indiscriminate- 
ly attack  all  other  animals  and 
devour  them.  Of  the  first  kind 
is  the  Common  Black  Snake, 
the  Blind  Worm,  the  Eseula- 
pian  Serpent,  the  Amphisbee- 
na,  and  several  others.  Of  the 
second,  the  Liboya,  the  Boi- 
guacu,  the  Depona,  and  the 
Boiquatrara. 

The  Black  Snake  is  the 
largest  of  English  serpents, 
sometimes  exceeding  four  feet 
in  length.  The  neck  is  slender ; 
the  middle  of  the  body  thick  ; 
the  back  and  sides  covered 
with  small  scales  ; the  belly 
with  oblong,  narrow,  trans- 
verse plaits  ; the  colour  of  the 
back  and  sides  is  of  a dusky 
brown ; the  middle  of  the  back 
marked  with  two  rows  of  small 
black  spots,  running  from  the 
head  to  the  tail ; the  plaits  on 
the  belly  are  dusky ; the  scales 
on  the  sides  are  of  a bluish 
white  ; the  teeth  are  small 
and  serrated,  lying  on  each 
side  of  the  jaws  in  two  rows. 
The  whole  species  is  perfectly 
inoffensive ; taking  shelter  in 
dunghills,  and  among  bushes 
in  moist  places ; from  whence 
they  seldom  remove,  unless  in 
the  midst  of  the  day  in  sum- 
mer; when  they  are  called 
out  by  the  heat  to  bask  them- 
selves in  the  sun.  If  disturbed 


or  attacked,  they  move  away 
among  the  brambles  with  great 
swiftness  ; but  if  too  closely 
pursued,  they  hiss  and  threat- 
en, and  thus  render  themselves 
formidable,  though  incapable 
of  offending. 

The  black  snake  preys  upon 
frogs,  insects,  worms,  mice,  and 
young  birds  : and,  considering 
the  smallness  of  the  neck,  it  is 
amazing  how  large  an  animal 
it  will  swallow.*  The  black 
snake  of  Virginia,  which  is 
larger  than  ours,  and  generally 
grows  to  six  feet  long,  takes  a 
prey  proportionable  to  its  size ; 
partridges,  chickens  and  young 
ducks.  It  is  generally  found 
in  the  neighbourhood  of  the 
hen  roost,  and  will  devour 
the  eggs  even  while  the  hen  is 
sitting  upon  them  : these  it 
swallows  whole  ; and  often, 
after  it  has  done  the  mischief, 
will  coil  itself  round  in  the 
nest.t 


* Except  in  the  spring,  this 
snake  is  altogether  harmless,  but, 
at  such  a season,  will  sometimes 
assail  any  one  who  may  menace  it, 
pursue  the  person  should  he  at- 
tempt to  escape,  and  coil  round 
his  legs  so  as  to  throw  him  down. 
Being  fond  of  milk  it  will  frequent 
cellars  where  that  article  is  kept, 
and  has  been  observed  to  take  it 
quietly  out  of  the  same  dish  with 
children,  though  they  laid  their 
spoons  now  and  then  about  its 
head  for  being  too  greedy. — En. 

t The  Americans  find  these 
snakes  very  useful  in  clearing 
their  houses  of  rats,  which  they 
chase  with  remarkable  celerity 
even  to  the  very  roofs  of  adjacent 
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The  whole  of  this  tribe  are 
oviparous,  excluding  eighty  or 
a hundred  eggs  at  a time, 
which  are  laid  in  dunghills  or 
hot-beds;  the  heat  of  which, 
aided  by  that  of  the  sun, 
brings  them  to  maturity. 
During  winter  they  lie  torpid, 
in  banks  or  hedges,  and  un- 
der old  trees. 

The  Blind  Worm  is  another 
harmless  reptile,  with  a for- 
midable appearance.  The 
usual  length  of  this  species  is 
eleven  inches.  The  eyes  are 
red  ; the  head  small ; the  neck 
still  more  slender  ; from  that 
part  the  body  grows  sudden- 
ly, and  continues  of  an  equal 
bulk  to  the  tail,  which  ends 
quite  blunt : the  colour  of  the 
back  is  cinereous,  marked 
with  very  small  lines,  compos- 
ed of  minute  black  specks ; 
the  sides  are  of  a reddish  cast ; 
the  belly  dusky,  and  marked 
like  the  back.  The  motion 
of  this  serpent  is  slow ; from 
which,  and  from  the  small- 
ness of  the  eyes,  are  derived 
its  names  ; some  calling  it 
the  slow,  and  some  the  blind 
worm.  Like  all  the  rest  of 
the  kind  in  our  climates,  they 
lie  torpid  during  winter  ; and 
are  sometimes  found  in  vast 
numbers,  twisted  together.- — 


barns  and  outhouses.  Great  pains 
are  generally  taken  on  this  ac- 
count to  preserve  and  multiply 
the  breed. — Ed. 


This  animal,  like  the  former, 
is  perfectly  innocent  ; how- 
ever, like  the  viper,  it  brings 
forth  its  young  alive.  Gesner 
tells  us,  that  one  of  these  be- 
ing struck  on  the  forehead 
when  it  was  pregnant,  it  im- 
mediately cast  forth  its  young. 

The  Amphisbeena,  or  the 
Double  Headed  Serpent,  is 
remarkable  for  moving  along 
with  either  the  head,  or  the 
tail  foremost ; and  from  thence 
it  has  been  thought  to  have 
two  heads.  This  error  took 
its  rise  from  the  thickness  of 
the  tail,  which,  at  a distance, 
may  be  mistaken  for  another 
head.  Upon  a nearer  view, 
however,  the  error  is  easily 
discovered,  and  the  animal 
will  be  found  formed  accord- 
ing to  the  usual  course  of  na- 
ture. It  is  as  thick  at  one  end 
as  at  the  other  ; and  the  colour 
of  the  skin  is  like  that  of  the 
earth,  being  rough,  hard,  and 
variously  spotted.  Some  have 
affirmed  that  its  bite  is  dan- 
gerous ; but  this  must  be  a 
mistake,  as  it  wants  the  fangs, 
and  consequently  the  elabo- 
ratory  that  prepares  the  poi- 
son. 

These  animals  are  only  for- 
midable from  their  similitude 
to  the  viper  tribe.  In  some 
countries,  where  such  reptiles 
are  common,  they  make  the 
distinction  so  exactly,  that, 
while  they  destroy  serpents  of 
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one  kind  with  great  animosity, 
they  take  others  into  their 
houses,  and  even  into  their 
bosoms,  with  a kind  of  unac- 
countable affection.  The  Es- 
culapian  Serpent  of  Italy  is 
among  this  number.  It  is 
there  suffered  to  crawl  about 
the  chambers : and  often  gets 
into  the  beds  where  people 
lie.  It  is  a yellow  serpent,  of 
about  an  ell  long ; and  though 
innocent,  yet  will  bite  when 
exasperated.  They  are  said 
to  be  great  destroyers  of  mice ; 
and  this  may  be  the  reason 
why  they  are  thus  taken  under 
human  protection.  The  Boy- 
una  of  Ceylon  is  equally  a 
favourite  among  the  natives ; 
and  they  consider  the  meet- 
ing it  as  a sign  of  good  luck. 
The  Surinam  Serpent,  which 
some  improperly  call  the  Am- 
modytes,  is  equally  harmless 
and  desirable  among  the  sav- 
ages of  that  part  of  the  world. 
They  consider  themselves  as 
extremely  happy  if  this  ani- 
mal comes  into  their  huts. 
The  colours  of  this  serpent 
are  so  many  and  beautiful, 
that  they  surpass  all  descrip- 
tion ; and  these,  perhaps,  are 
the  chief  inducements  to  the 
savages  to  consider  its  visits 
as  so  very  fortunate.  A still 
greater  favourite  is  the  Prince 
of  Serp'ents,  a native  of  Japan, 
that  has  not  its  equal  for  beau- 
ty. The  scales  which  cover 


the  back  are  reddish,  finely 
shaded,  and  marbled  with 
large  spots  of  irregular  figures 
mixed  with  black.  The  fore 
part  of  the  head  is  covered 
with  large  beautiful  scales; 
the  jaws  bordered  with  yellow ; 
the  forehead  marked  with  a 
black  marbled  streak ; and 
the  eyes  handsome  and  lively. 
But,  of  all  others,  the  Geren- 
da  of  the  East  Indies  is  the 
most  honoured  and  esteemed. 
To  this  animal,  which  is  finely 
spotted  with  various  colours, 
the  natives  of  Calicut  pay  di- 
vine honours  ; and  while  their 
deity  lies  coiled  up,  which  is 
its  usual  posture,  the  people 
fall  upon  their  faces  before  it 
with  stupid  adoration.  The 
African  Gerenda  is  larger,  and 
worshipped  in  the  same  man- 
ner by  the  inhabitants  of  the 
coasts  of  Mosambique.  The 
skin  is  not  so  finely  spotted 
as  the  former;  but  it  is  varie- 
gated all  over  the  body  with 
very  fine  white,  ash-coloured, 
and  black  spots.  The  bril- 
liancy of  colouring  in  these 
reptiles  would  only  serve  with 
us  to  increase  our  disgust ; 
but  in  those  countries  where 
they  are  common,  distinctions 
are  made ; and  even  in  this 
horrid  class  there  are  some 
eyes  that  can  discover  beauty. 

But  in  the  larger  tribe  of 
serpents,  there  is  nothing  but 
danger  to  be  apprehended. 
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This  formidable  class,  though 
without  venom,  have  some- 
thing frightful  in  their  colour, 
as  well  as  their  size  and  form. 
They  want  that  vivid  hue  with 
which  the  savages  are  so  much 
pleased  in  the  lesser  kinds; 
they  are  all  found  of  a dusky 
colour,  with  large  teeth,  which 
are  more  formidable  than  dan- 
gerous. 

The  first  of  this  class  is  the 
great  Liboya  of  Java  and  Bra- 
sil, which  Leguat  affirms,  he 
has  seen  fifty  feet  long.  Nor 
is  he  singular  in  this  report, 
as  many  of  the  missionaries 
affirm  the  same ; and  we  have 
the  concurrent  testimony  of 
historians  as  a farther  proof. 
The  largest  animal  of  this 
kind  which  has  been  brought 
into  Europe,  is  but  thirty -six 
feet  long;  and  it  is  probable 
that  much  greater  have  been 
seen  and  destroyed  before  they 
were  thought  worth  sending 
so  far  to  satisfy  European 
curiosity.  The  most  usual 
length,  however,  of  the  Li- 
boya, is  about  twenty  feet, 
and  the  thickness  in  propor- 
tion. The  teeth  are  small  in 
proportion  to  the  body ; nor 
are  they  used  but  when  it 
seizes  the  smallest  prey.  It 
lies  in  wait  for  wild  animals 
near  the  paths,  and  when  it 
throws  itself  upon  them,  it 
wraps  them  round  so  closely 
as  to  break  all  their  bones ; 


then  moistening  the  whole 
body  over  with  its  slaver,  it 
makes  it  fit  for  deglutition, 
and  swallows  it  whole. 

The  Boiguacu  is  supposed 
to  be  the  next  in  magnitude, 
and  has  often  been  seen  to 
swallow  a goat  whole.  It  is 
thickest  in  the  middle  of  the 
body,  and  grows  shorter  and 
smaller  towards  the  head  and 
the  tail : on  the  middle  of  the 
back  there  is  a chain  of  small 
black  spots  running  along  the 
length  of  it ; and  on  each  side 
there  are  large,  round,  black 
spots,  at  some  distance  from 
each  other,  which  are  white 
in  the  centre : between  these, 
near  the  belly,  there  are  two 
rows  of  lesser  black  spots, 
which  run  parallel  to  the 
back.  It  has  a double  row  of 
sharp  teeth  in  each  jaw,  of  a 
white  colour,  and  shining  like 
mother-of-pearl.  The  head  is 
broad  ; and  over  the  eyes  it  is 
raised  into  two  prominences  : 
near  the  extremity  of  the  tail 
there  are  two  claws,  resem- 
bling those  of  birds. 

These  serpents  lie  hid  in 
thickets,  from  whence  they 
sally  out  unawares,  and,  rais- 
ing themselves  upright  on 
their  tails,  will  attack  both 
men  and  beasts.  They  make 
a loud  hissing  noise  when 
exasperated ; and  sometimes 
winding  up  trees,  will  dart 
down  upon  travellers,  and 
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twist  themselves  so  closely 
round  their  bodies,  as  to  des- 
patch them  in  a very  few 
minutes.  Condamine,  how- 
ever, affirms,  that  their  bite 
is  not  dangerous;  for  though 
the  teeth  are  so  large  as  to 
inspire  the  beholder  with  ter- 
ror, yet  the  wound  they  make 
is  attended  with  no  danger- 
ous consequences  whatever. 
Belon  affirms,  that  they  ge- 
nerally haunt  desert  places  ; 
and  though  they  are  some- 
times seen  near  great  towns, 
or  on  the  banks  of  rivers,  yet 
it  is  generally  after  some  great 
inundation  : he  never  saw  any 
but  what  were  dead ; and  they 
appeared  to  him  like  the  trunk 
of  a great  tree  lying  on  the 
ground. 

To  this  class  of  large  ser- 
pents,* we  may  refer  the  De- 
pona,  a native  of  Mexico,  with 
a very  large  head  and  great 
jaws.  The  mouth  is  armed 
with  cutting  crooked  teeth, 
among  which  there  are  two 
longer  than  the  rest,  placed 
in  the  fore  part  of  the  upper 
jaw,  but  very  different  from 
the  fangs  of  the  viper.  All 
round  the  mouth  there  is  a 
broad  scaly  border,  and  the 
eyes  are  60  large,  that  they 
give  it  a very  terrible  aspect. 


* The  Anaconda  is  a name  of 
Cingalese  origin,  popularly  applied 
to  all  the  larger  and  more  power- 
ful serpents. — Ed. 


The  forehead  is  covered  with 
very  large  scales;  on  which 
are  placed  others  that  are 
smaller,  curiously  ranged  : 
those  on  the  back  are  gray- 
ish, and  along  it  runs  a double 
chain,  whose  ends  are  joined 
in  the  manner  of  a buckle. 
Each  side  of  the  belly  is 
marbled  with  large  square 
spots  of  a chestnut  colour,  in 
the  middle  of  which  is  a spot 
which  is  round  and  yellow. 
They  avoid  the  sight  of  man  ; 
and,  consequently,  never  do 
much  harm. 

Such  are  the  most  noted 
animals  of  the  serpent  tribe ; 
but  to  recount  all,  would  be 
a vain,  as  well  as  a useless, 
endeavour.  In  those  coun- 
tries where  they  abound,  their 
discriminations  are  so  nu- 
merous, and  their  colours  so 
various,  that  every  thicket 
seems  to  produce  a new  ani- 
mal. The  same  serpent  is 
often  found  to  bring  forth 
animals  of  eight  or  ten  dif- 
ferent colours,  and  the  na- 
turalist who  attempts  to  ar- 
range them  by  that  mark, 
will  find  that  he  has  made 
distinctions  which  are  entire- 
ly disowned  by  nature  : how- 
ever, a very  considerable  num- 
ber might  be  added  to  enlarge 
the  catalogue  ; but  having 
supplied  a general  history,  the 
mind  turns  away  from  a sub- 
ject, where  every  object  pre- 
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sents  something  formidable  or 
loathsome  to  the  imagination. 
Indeed,  the  whole  tribe  re- 
semble each  other  so  nearly 
that  the  history  of  one  may 
almost  serve  for  every  other. 
They  are  all  terrible  to  the 


imagination,  all  frightful  to 
behold  in  their  fury,  and  have 
long  been  considered  as  a race 
of  animals  between  whom  and 
man  there  is  a natural  anti- 
pathy. 


OF  INSECTS,  ETC, 


BOOK  I 

INSECTS  OP  THE  FIRST  ORDER. 


CHAP.  I. 

OF  INSECTS  IN  GENERAL. 


Having  gone  through  the 
upper  ranks  of  nature,  we 
descend  to  that  of  insects  ; a 
subject  almost  inexhaustible, 
from  the  number  of  its  tribes, 
and  the  variety  of  their  ap- 
pearance. Those  who  have 
professedly  written  on  this 
subject,  seem  to  consider  it  as 
one  of  the  greatest  that  can 
occupy  the  human  mind,  as 
the  most  pleasing  in  animated 
nature. — “After  an  attentive 
examination,”  says  Swammer- 
dam, “ of  the  nature  and  ana- 
tomy of  the  smallest  as  well 
as  the  largest  animals,  I can- 
not help  allowing  the  least  an 
equal,  or,  perhaps,  a superior 
degree  of  dignity.  If,  while 


we  dissect  with  care  the  larger 
animals,  we  are  filled  with 
wonder  at  the  elegant  dis- 
position of  their  parts ; to 
what  a height  is  our  asto- 
nishment raised,  when  we  dis- 
cover all  these  parts  arranged 
in  the  least  in  the  same  regu- 
lar manner!  Notwithstanding 
the  smallness  of  ants,  nothing 
hinders  our  preferring  them 
to  the  largest  animals  ; if 
we  consider  either  their  un- 
wearied diligence,  their  won- 
derful strength,  or  their  in- 
imitable propensity  to  labour. 
Their  amazing  love  to  their 
young  is  still  more  unparal- 
leled among  the  larger  classes. 
They  not  only  daily  carry 
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them  to  such  places  as  may 
afford  them  food  ; but  if,  by 
accident,  they  are  killed,  and 
even  cut  into  pieces,  they, 
with  the  utmost  tenderness, 
will  carry  them  away,  piece- 
meal, in  their  arms.  Who 
can  show  such  an  example 
among  the  larger  animals, 
which  are  dignified  with  the 
title  of  perfect  1 Who  can 
find  an  instance  in  any  other 
creature,  that  can  come  in 
competition  with  this  ?” 

Such  is  the  language  of  a 
man,  who,  by  long  study,  be- 
came enamoured  of  his  sub- 
ject; but  to  those  who  judge 
less  partially,  it  will  be  found 
that  the  insect  tribe,  for  every 
reason,  deserve  but  the  last 
and  lowest  rank  in  animated 
nature.  As  in  mechanics,  the 
most  complicated  machines 
are  required  to  perform  the 
nicest  operations,  so  in  ana- 
tomy the  noblest  animals  are 
most  variously  and  wonder- 
fully made.  — Of  all  living 
beings,  man  offers  the  most 
wonderful  variety  in  his  inter- 
nal conformation ; quadrupeds 
come  next,  and  other  animals 
follow  in  proportion  to  their 
powers  or  their  excellencies. 
Insects  seem,  of  all  others, 
the  most  imperfectly  formed  : 
from  their  minuteness,  the 
dissecting-knife  can  go  but  a 
short  way  in  the  investiga- 
tion ; but  one  thing  argues  an 


evident  imperfection,  which 
is,  that  many  of  them  can 
live  a long  time,  though  de- 
prived of  those  organs  which 
are  necessary  to  life  in  the 
higher  ranks  of  nature.  Many 
of  them  are  furnished  with 
lungs  and  a heart,  like  nobler 
animals;  yet  the  caterpillar 
continues  to  live,  though  its 
heart  and  lungs,  which  is  of- 
ten the  case,  are  entirely  eaten 
away. 

But  it  is  not  from  their 
conformation  alone,  that  in- 
sects are  inferior  to  other  ani- 
mals, but  from  their  instincts 
also.  It  is  true  that  the  ant 
and  the  bee  present  us  with 
very  striking  instances  of  as- 
siduity ; but  how  far  are  theirs 
beneath  the  mark  of  sagacity 
exhibited  in  the  hound  or  the 
stag ! A bee,  taken  from  the 
swarm,  is  totally  helpless  and 
inactive,  incapable  of  giving 
the  smallest  variation  to  its 
instincts  : it  has  but  one  sin- 
gle method  of  operating,  and, 
if  put  from  that,  it  can  turn 
to  no  other.  In  the  pursuits 
of  the  hound,  there  is  some- 
thing like  a choice ; in  the 
labours  of  the  bee,  the  whole 
appears  like  necessity  or  com- 
pulsion. 

If  insects  be  considered  as 
bearing  a relation  to  man,  and 
as  assisting  him  in  the  plea- 
sures or  necessities  of  life, 
they  will,  even  in  this  respect. 
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sink  in  the  comparison  with 
the  larger  tribes  of  nature. 
It  is  true  that  the  bee,  the 
silk- worm,  the  cochineal  fly, 
and  the  cantharides,  render 
him  signal  services ; but  how 
many  others  of  this  class  are 
either  noxious  or  totally  un- 
serviceable to  him.  Even  in 
a country  like  ours,  where 
all  the  noxious  animals  have 
been  reduced  by  repeated  as- 
siduity, the  insect  tribes  still 
maintain  their  ground,  and 
are  but  too  often  unwelcome 
intruders  upon  the  fruits  of 
human  industry.  But  in  more 
uncultivated  regions,  their  an- 
noyance and  devastations  are 
terrible.  What  an  uncom- 
fortable life  must  the  natives 
lead  in  Lapland,  and  some 
parts  of  America,  where,  if  a 
candle  be  lighted,  the  insects 
swarm  in  such  abundance,  as 
instantly  to  extinguish  it  with 
their  numbers  ; where  the  in- 
habitants are  obliged  to  smear 
their  bodies  and  faces  with 
tar,  or  some  other  composi- 
tion, to  protect  them  from 
the  puncture  of  their  minute 
enemies;  where,  though  mil- 
lions are  destroyed,  famished 
millions  are  still  seen  to  suc- 
ceed, and  to  make  the  tor- 
ture endless ! 

Their  amazing  number  is 
also  an  argument  of  their  im- 
perfection. It  is  a rule  that 
obtains  through  all  nature, 


that  the  nobler  animals  are 
slowly  produced,  and  that 
nature  acts  with  a kind  of 
dignified  economy ; but  the 
meaner  births  are  lavished  in 
profusion,  and  thousands  are 
brought  forth  merely  to  sup- 
ply the  necessities  of  the  more 
favourite  objects  of  creation. 
Of  all  other  productions  in 
nature,  insects  are  the  most 
numerous.  Vegetables  that 
cover  the  surface  of  the  earth, 
bear  no  proportion  to  their 
multitudes  ; and  though,  at 
first  sight,  herbs  of  the  field 
seem  to  be  the  parts  of  or- 
ganised nature  produced  in 
the  greatest  abundance ; yet, 
upon  minuter  inspection,  we 
shall  find  every  plant  sup- 
porting a number  of  scarcely 
perceptible  creatures,  that  fill 
up  the  various  stages  of  youth, 
vigour,  and  age,  in  the  com- 
pass of  a few  days’  existence. 

All  other  animals  are  ca- 
pable of  some  degree  of  edu- 
cation ; their  instincts  may  be 
suppressed  or  altered : the  dog 
may  be  taught  to  fetch  and 
carry;  the  bird  to  whistle  a 
tune  ; and  the  serpent  to 
dance  ; but  the  insect  has  but 
one  invariable  method  of  ope- 
rating; no  arts  can  turn  it 
from  its  instincts;  and,  in- 
deed, its  life  is  too  short  for 
instruction,  as  a single  sea- 
son often  terminates  its  exist- 
ence. 
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For  these  reasons,  the  insect 
tribe  are  deservedly  placed  in 
the  lowest  rank  of  animated 
nature ; and,  in  general,  they 
seem  more  allied  to  the  ve- 
getables on  which  they  feed, 
than  to  the  nobler  classes 
above  them.  Many  of  them 
are  attached  to  one  vegetable, 
often  to  a single  leaf;  there 
they  increase  with  the  flourish- 
ing plant,  and  die  as  it  de- 
cays; a few  days  fill  up  the 
measure  of  their  contempti- 
ble lives  ; while  the  ends  for 
which  they  were  produced,  or 
the  pleasures  they  enjoyed,  to 
us  at  least,  are  utterly  un- 
known. 

Yet  while  I am  thus  fixing 
the  rank  of  a certain  class  of 
animals,  it  seems  necessary 
to  define  the  nature  of  those 
animals  which  are  thus  de- 
graded. Definitions  in  gene- 
ral produce  little  knowledge ; 
but  here,  where  the  shades 
of  nature  are  so  intimately 
blended,  some  discrimination 
is  necessary  to  prevent  confu- 
sion. The  smallness  of  the 
animal,  for  instance,  does  not 
constitute  an  insect ; for  then, 
many  of  the  lizard  kind, 
which  are  not  above  two  inches 
long,  would  come  under  this 
denomination  ; and,  if  the 
smaller  lizards,  why  not  the 
crocodile  ? which  would  be  a 
terrible  insect  indeed  ! In  the 
same  manner,  smallness,  with 


a slow  creeping  motion,  does 
not  constitute  an  insect;  for, 
though  snails  might  be  called 
insects,  with  the  same  pro- 
priety the  whole  tribe  of  sea 
shell-fish  would  then  have 
equal  pretensions ; and  a very 
troublesome  innovation  would 
be  brought  into  our  language, 
which  is  already  formed.  Ex- 
cluding such  animals,  there- 
fore, from  the  insect  tribe, 
we  may  define  insects  to  be 
little  animals  without  red 
blood,  bones,  or  cartilages , 
furnished  with  a trunk,  or 
else  a mouth,  opening  length - 
wise , with  eyes  which  they 
are  inca/pable  of  covering , 
and  with  lungs  which  have 
their  opening  on  the  sides. 
This  definition  comprehends 
the  whole  class  of  insects, 
whether  with  or  without 
wings ; whether  in  their  ca- 
terpillar or  butterfly  state  ; 
whether  produced  in  the  or- 
dinary method  of  generation 
between  male  and  female,  or 
from  an  animal  that  is  itself 
both  male  and  female,  or 
from  the  same  animal  cut 
into  several  parts,  and  each 
part  producing  a perfect  ani- 
mal. 

From  hence  it  appears,  that 
in  this  class  of  animals  there 
are  numerous  distinctions,  and 
that  a general  description  will 
by  no  means  serve  for  all. 
Almost  every  species  has  its 
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own  distinct  history  ; and  ex- 
hibits manners,  appetites,  and 
modes  of  propagation,  pecu- 
liarly its  own.  In  the  larger 
ranks  of  existence,  two  ani- 
mals that  nearly  resemble  each 
other  in  form,  will  be  found 
to  have  a similar  history ; but 
here  insects  almost  entirely 
alike  will  be  often  found  per- 
fectly dissimilar,  as  well  in 
their  manner  of  bringing  forth 
and  subsisting,  as  in  the 
changes  which  they  undergo 
during  their  short  lives.  Thus, 
as  this  class  is  prolific  beyond 
computation,  so  are  its  va- 
rieties multiplied  beyond  the 
power  of  description.  The 
attempt  to  enumerate  all  the 
species  of  a fly  or  a moth 
would  be  very  fruitless;  but 
to  give  a history  of  all  would 
be  utterly  impracticable : so 
various  are  the  appetites,  the 
manners,  and  the  lives  of  this 
humble  class  of  beings,  that 
every  species  requires  its  dis- 
tinct history.  An  exact  plan, 
therefore,  of  nature’s  opera- 
tions in  this  minute  set  of 
creatures  is  not  to  be  expect- 
ed ; and  yet  such  a general 
picture  may  be  given,  as  is 
sufficient  to  show  the  protec- 
tion which  Providence  affords 
its  smallest  as  well  as  its 
largest  productions,  and  to 
display  that  admirable  circu- 
lation in  nature  by  which  one 
set  of  living  beings  find  sub- 


sistence from  the  destruction 
of  another ; and  by  which  life 
is  continued  without  a pause 
in  every  part  of  the  creation. 

Upon  casting  a slight  view 
over  the  whole  insect  tribe, 
just  when  they  are  supposed 
to  rouse  from  their  state  of 
annual  torpidity,  when  they 
begin  to  feel  the  genial  influ- 
ence of  spring,  and  again  ex- 
hibit new  life  in  every  part 
of  nature,  their  numbers  and 
their  varieties  seem  to  exceed 
all  powers  of  calculation,  and 
they  are  indeed  too  great  for 
description.  When  we  look 
closer,  however,  we  shall  find 
some  very  striking  similitudes, 
either  in  their  propagation, 
their  manners,  or  their  form, 
that  give  us  a hint  for  group- 
ing several  of  them  into  one 
description,  and  thus  enabling 
us  to  shorten  the  labour  of 
a separate  history  for  every 
species.  Swammerdam,  Reau- 
mur, and  Linneeus,  have  each 
attempted  to  abridge  the  task 
of  description,  by  throwing  a 
number  of  similar  animals 
into  distinct  classes,  and  thus 
making  one  general  history 
stand  for  all.  I will  avail 
myself  of  their  labours;  and 
uniting  their  general  distinc- 
tions, throw  the  whole  class 
of  insects  into  four  separate 
distributions,  giving  under 
each  the  history  of  every  spe- 
cies that  seems  to  me  con- 
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siderable  enough  to  deserve 
notice.  Thus  our  labour  will 
be  shortened;  and  the  very 
rank  in  which  an  insect  is 
placed,  will,  in  some  measure, 
exhibit  a considerable  part  of 
its  history. 

In  a cursory  inspection  of 
the  insect  tribe,  the  first  ani- 
mals that  offer  themselves  are 
those  which  want  wings,  that 
appear  crawling  about  on 
every  plant,  and  on  every 
spot  of  earth  we  regard  with 
any  degree  of  attention.  Of 
these,  some  never  obtain  wings 
at  any  period  of  their  exist- 
ence, but  are  destined  to  creep 
on  the  vegetable,  or  the  spot 
of  earth,  where  they  are  sta- 
tioned for  their  whole  lives. 
On  the  contrary,  others  are 
only  candidates  for  a more 
happy  situation ; and  only  wait 
their  growing  wings,  when 
they  may  be  said  to  arrive  at 
their  state  of  full  perfection. 

Those  that  never  have  wings, 
but  creep  about  till  they  die, 
may  be  considered  as  consti- 
tuting the  first  class  of  in- 
sects. All  these,  the  flea  and 
the  woodlouse  only  excepted, 
are  produced  from  an  egg ; 
and  when  once  they  break 
the  shell,  they  never  suffer 
any  farther  change  of  form, 
but  continue  to  grow  larger 
till  they  die.  Thus  the  louse 
or  the  spider  are  produced 
from  an  egg,  never  suffering 


any  alteration  when  once  they 
are  excluded ; but,  like  the 
chicken  or  the  duck,  remain- 
ing invariably  the  same,  from 
their  birth  to  their  dissolution. 

The  second  order  of  in- 
sects consist  of  such  as  have 
wings ; but  which,  when  pro- 
duced from  the  egg,  have 
those  wings  cased  up  in  such 
a manner  as  not  to  appear. 
This  casing  up  of  the  wings, 
however,  does  not  prevent  the 
animal’s  running,  leaping,  and 
moving  with  its  natural  cele- 
rity ; but  when  the  case  bursts, 
and  the  wings  have  a power 
of  expanding,  all  the  animal’s 
motions  become  more  exten- 
sive, and  the  animal  arrives 
at  full  perfection.  Thus  the 
grasshopper,  the  dragon-fly, 
and  the  ear-wig,  have  their 
wings  at  first  bound  down  ; 
but  when  the  skin,  that,  like 
a pair  of  stays,  kept  them 
confined,  bursts,  they  are  then 
expanded,  and  the  animal  pur- 
sues the  purposes  for  which  it 
was  produced. 

The  THIRD  ORDER  of  in- 
sects  is  of  the  moth  and  but- 
terfly kind.  These  all  have 
four  wings,  each  covered  with 
a mealy  substance  of  various 
colours,  which  when  handled 
comes  off  upon  the  fingers  ; 
and,  if  examined  by  the  micro- 
scope, will  appear  like  scales, 
with  which  thf  wing  is  nicely 
embroidered  all  over.  These 
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insects  also  are  produced  in 
a manner  peculiar  to  them- 
selves. They  are  at  first 
hatched  from  an  egg,  from 
whence  proceeds  a caterpillar 
that  eats,  and  often  casts  its 
skin  ; the  caterpillar  having 
divested  itself  for  the  last 
time,  assumes  a new  covering, 
which  is  called  a chrysalis,  or 
the  cone  in  the  silkworm,  in 
which  it  continues  hidden  till 
it  come  forth  a perfect  moth, 
or  butterfly. 

The  FOURTH  ORDER  is  of 
those  winged  insects  which 
come  from  a worm  instead 
of  a caterpillar,  and  yet  go 
through  changes  similar  to 
those  which  moths  and  but- 
terflies are  seen  to  undergo. 
They  are  first  excluded  from 
the  egg  as  a worm,  and  then 
become  a chrysalis ; in  some, 
their  wings  and  legs  are  seen  ; 
in  others,  the  animal  is  quite 
detached  from  the  cone  in 
which  it  is  concealed ; but  all 
at  length  break  their  prison, 
and  come  out  perfect  winged 
animals  ; some  furnished  with 
two  wings,  and  some  with 
four.  The  wings  of  all  these 
differ  from  those  of  the  but- 
terfly and  moth  kind,  by  not 
having  the  mealy  scales  which 
are  ever  found  on  the  wings 


of  the  former.  In  this  class 
we  may  place  the  numerous 
tribes  of  gnats,  beetles,  bees, 
and  flies. 

To  these  I will  add,  as  a 
fifth  order,  a numerous 
tribe  lately  discovered,  to 
which  naturalists  have  given 
the  name  of  Zoophites.  These 
do  not  go  through  the  ordi- 
nary forms  of  generation,  but 
may  be  propagated  by  dissec- 
tion. Some  of  these,  though 
cut  into  a hundred  parts,  still 
retain  life  in  each,  and  are 
endued  with  such  a vivacious 
principle,  that  every  part  will 
in  a short  time  become  a per- 
fect animal.  They  seem  a set 
of  creatures  placed  between 
animals  and  vegetables,  and 
make  the  shade  that  connects 
animated  and  insensible  na- 
ture. To  this  class  belong  the 
polypus,  the  earthworm,  and 
all  the  varieties  of  the  sea- 
nettle. 

Having  thus  given  a gene- 
ral distribution  of  insects,  I 
will  proceed  to  describe  each 
class  in  the  order  I have  men- 
tioned them;  beginning  with 
those  insects  without  wings,  as 
they  more  nearly  resemble  the 
higher  ranks  of  nature,  as 
well  in  their  habits  as  their 
conformation. 


INSECTS  WITHOUT  WINGS. 


SOS 


CHAP  II, 

OF  INSECTS  WITHOUT  WINGS. 


Every  moment’s  observation 
furnishes  us  with  instances 
of  insects  without  wings  ; but 
the  difficulty  is  to  distinguish 
those  which  are  condemned 
continually  to  lead  reptile 
lives,  from  such  as  only  wait 
the  happy  moment  of  trans- 
mutation. For  this,  nothing 
but  a long  and  intimate  ac- 
quaintance will  suffice;  but, 
in  general,  all  animals  resem- 
bling the  flea,  the  louse,  the 
spider,  the  bug,  the  wood- 
louse, the  water-louse,  and 
the  scorpion,  never  acquire 
wings,  but  are  produced  from 
the  egg  in  that  form  which 
they  never  change  afterwards. 

If  we  consider  this  class  as 
distinct  from  others,  we  shall 
find  them  in  general  longer 
lived  than  the  rest,  and  often 
continuing  their  term  beyond 
one  season,  which  is  the  ordi- 
nary period  of  an  insect’s  ex- 
istence. They  seem  also  less 
subject  to  the  influence  of  the 
weather  ; and  often  endure 
the  rigours  of  winter  without 
being  numbed  into  torpidity. 
— The  whole  race  of  moths, 
butterflies,  bees,  and  flies,  are 
rendered  lifeless  by  the  return 


of  cold  weather ; but  we  need 
not  to  be  told,  that  the  louse, 
the  flea,  and  many  of  these 
wingless  creatures,  that  seem 
formed  to  tease  mankind,  con- 
tinue their  painful  depreda- 
tions the  whole  year  round. 

They  come  to  perfection  in 
the  egg,  as  was  said  before; 
and  it  sometimes  happens, 
that  when  the  animal  is  in- 
terrupted in  performing  the 
offices  of  exclusion,  the  young 
ones  burst  the  shell  within 
the  parent’s  body,  and  are 
thus  brought  forth  alive.  This 
not  unfrequently  happens  with 
the  wood-louse,  and  others  of 
the  kind,  which  are  sometimes 
seen  producing  eggs,  and  some- 
times young  ones  perfectly 
formed. 

Though  these  creatures  are 
perfect  from  the  beginning, 
yet  they  are  often,  during 
their  existence,  seen  to  change 
their  skin  : this  is  a faculty 
which  they  possess  in  common 
with  many  of  the  higher  ranks 
of  animals,  and  which  answers 
the  same  purposes.  However 
tender  their  skins  may  seem 
to  our  feel,  yet,  if  compared 
to  the  animal’s  strength  and 
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size,  they  will  be  found  to  re- 
semble a coat  of  mail,  or,  to 
talk  more  closely,  the  shell  of 
a lobster.  By  this  skin  these 
animals  are  defended  from 
accidental  injuries,  and  par- 
ticularly from  the  attacks  of 
each  other.  Within  this  they 
continue  to  grow,  till  their 
bodies  become  so  large  as  to 
be  imprisoned  in  their  own 
covering,  and  then  the  shell 
bursts,  but  is  quickly  replaced 
by  a new  one. 


Lastly,  these  animals  are  en- 
dued with  a degree  of  strength 
for  their  size,  that  at  the  first 
view  might  exceed  credibility. 
Had  man  an  equal  degree  of 
strength,  bulk  for  bulk,  with 
a louse  or  flea,  the  history  of 
Samson  would  be  no  longer 
miraculous.  A flea  will  draw 
a chain  a hundred  times  hea- 
vier than  itself ; and  to  com- 
pensate for  this  force,  will  eat 
ten  times  its  own  size  of  provi- 
sion in  a single  day. 


CHAP.  III. 

OE  THE  SPIDER,  AND  ITS  VARIETIES. 


The  animal  that  deserves  our 
first  notice  in  this  principal 
order  of  insects  is  the  Spider, 
whose  manners  are  of  all 
others  the  most  subtle,  and 
whose  instincts  are  most  va- 
rious. Formed  for  a life  of 
rapacity,  and  incapable  of  liv- 
ing upon  any  other  than  in- 
sect food,  all  its  habits  are 
calculated  to  deceive  and  sur- 
prise : it  spreads  toils  to  en- 
tangle its  prey ; it  is  endued 
with  patience  to  expect  its 
coming ; and  is  possessed  of 
arms  and  strength  to  destroy 
it  when  fallen  into  the  snare. 

In  this  country,  where  all 


the  insect  tribes  are  kept  un- 
der by  human  assiduity,  the 
spiders  are  but  small  and  harm- 
less. We  are  acquainted  with 
few  but  the  house-spider, 
which  weaves  its  web  in  ne- 
glected rooms  ; the  garden- 
spider,  that  spreads  its  toils 
from  tree  to  tree,  and  rests 
in  the  centre ; the  wandering 
spider,*  that  has  no  abode 


* Of  this  variety,  which  is  also 
denominated  the  hunting  spider, 
old  Evelyn  has  left  us  a lively  and 
pleasing  account  : — 

“ Of  all  sorts  of  insects,*’  says 
he,  “ there  is  none  has  afforded 
me  more  divertiseinent  than  the 
venatores  (hunters),  which  are  a 
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like  the  rest ; and  the  field- 
spider  that  is  sometimes  seen 
mounting1,  web  and  all,  into 
the  clouds.  These  are  the 


sort  of  lupi  (wolves)  that  have 
their  dens  in  rugged  walls  and  cre- 
vices of  our  houses  ; a small  brown 
and  delicately-spotted  kind  of 
spiders,  whose  hinder  legs  are 
longer  than  the  rest.  Such  I did 
frequently  observe  at  Rome, which, 
espying  a fly  at  three  or  four  yards 
distance  upon  the  balcony  where  I 
stood,  would  not  make  directly  to 
her,  but  crawl  under  the  rail,  till 
being  arrived  at  the  antipodes,  it 
would  steal  up,  seldom  missing  its 
aim  ; but  if  it  chanced  to  want  any 
thing  of  being  perfectly  opposite, 
would  at  first  peep,  immediately 
slide  down  again, — till,  taking  bet- 
ter notice,  it  would  come  the  next 
time  exactly  upon  the  fly’s  back  : 
but  if  this  happened  not  to  be  with- 
in a competent  leap,  then  would 
this  insect  move  so  softly,  as  the 
very  shadow  of  the  gnomon  seem- 
ed not  to  be  more  imperceptible, 
unless  the  fly  moved  ; and  then 
would  the  spider  move  also  in  the 
same  proportion,  keeping  that  just 
time  with  her  motion  as  if  the 
same  soul  had  animated  both  these 
little  bodies  ; and  whether  it  were 
forwards,  backwards,  or  to  either 
side,  without  at  all  turning  her 
body,  like  a well  managed  horse  : 
but  if  the  capricious  fly  took  wing 
and  pitched  upon  another  place 
behind  our  huntress,  then  would 
the  spider  whirl  its  body  so  nim- 
bly about,  as  nothing  could  be 
imagined  more  swift  : by  which 
means  she  always  kept  the  head 
towards  her  prey,  though,  to  ap- 
pearance, as  immovable  as  if  it 
had  been  a nail  driven  into  the 
wood,  till  by  that  discernible  pro- 
gress (being  0 arrived  within  the 
sphere  of  her  reach)  she  made  a 
fatal  leap,  swift  as  lightning,  upon 
the  fly,  catching  him  in  the  pole, 
where  she  never  quitted  hold  till 
her  belly  was  full,  and  then  carried 
the  remainder  home.” — Ed. 


chief  of  our  native  spiders  ; 
which,  though  reputed  veno- 
mous, are  entirely  inoffensive. 
But  they  form  a much  more 
terrible  tribe  in  Africa  anti 
America.  In  those  regions, 
where  all  the  insect  species 
acquire  their  greatest  growth, 
where  the  butterfly  is  seen  to 
expand  a wing  as  broad  as  our 
sparrow,  and  the  ant  to  build 
a habitation  as  tall  as  a man, 
it  is  not  to  be  wondered  at  that 
the  spiders  are  seen  bearing  a 
proportionable  magnitude.  In 
fact,  the  bottom  of  the  Mar- 
tinico  spider’s  body  is  as  large 
as  a hen’s  egg,  and  covered 
all  over  with  hair.  Its  web 
is  strong,  and  its  bite  danger- 
ous. It  is  happy  for  us,  how- 
ever, that  we  are  placed  at  a 
distance  from  these  formid- 
able creatures,  and  that  we 
can  examine  their  history 
without  feeling  their  resent- 
ment. 

Every  spider  has  two  divi- 
sions in  its  body.  The  fore- 
part containing  the  head  and 
breast,  is  separated  from  the 
hinder  part  or  belly  by  a 
very  slender  thread,  through 
which,  however,  there  is  a 
communication  from  one  part 
to  the  other.  The  fore  part 
is  covered  with  a hard  shell, 
as  well  as  the  legs,  which  ad- 
here to  the  breast.  The  hind- 
er part  is  clothed  with  a sup- 
ple skin,  beset  all  over  with 
x 
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hair.  They  have  several  eyes 
all  round  the  head,  brilliant 
and  acute;  these  are  some- 
times eight  in  number,  some- 
times but  six ; two  behind, 
two  before,  and  the  rest  on 
each  side.  Like  all  other  in- 
sects, their  eyes  are  immov- 
able, and  they  want  eye-lids  ; 
but  this  organ  is  fortified  with 
a transparent  horny  substance, 
which  at  once  secures  and  as- 
sists their  vision.  As  the  ani- 
mal procures  its  subsistence 
by  the  most  watchful  atten- 
tion, so  large  a number  of 
eyes  was  necessary  to  give  it 
the  earliest  information  of  the 
capture  of  its  prey.  They 
have  two  pincers  on  the  fore 
part  of  the  head,  rough,  with 
strong  points,  toothed  like  a 
saw,  and  terminating  in  claws, 
like  those  of  a cat.  A little 
below  the  point  of  the  claw 
there  is  a small  hole,  through 
which  the  animal  emits  a poi- 
son, which  though  harmless 
to  us,  is  sufficiently  capable  of 
instantly  destroying  its  prey. 
This  is  the  most  powerful 
weapon  they  have  against  their 
enemies  ; they  can  open  or 
extend  these  pincers  as  occa- 
sion may  require;  and  when 
they  are  undisturbed,  they 
suffer  them  to  lie  one  upon 
the  other,  never  opening  them 
but  when  there  is  a necessity 
for  their  exertion.  They  have 
all  eight  legs,  jointed  like 


those  of  lobsters,  and  similar 
also  in  another  respect ; for  if 
a leg  be  torn  away,  or  a joint 
cut  off,  a new  one  will  quickly 
grow  in  its  place,  and  the  ani- 
mal will  find  itself  fitted  for 
combat  as  before.  At  the  end 
of  each  leg  there  are  three 
crooked  movable  claws,  name- 
ly, a small  one,  placed  higher 
up,  like  a cock's  spur,  by  the 
assistance  of  which  it  adheres 
to  the  threads  of  its  web. 
There  are  two  others  larger, 
which  meet  together  like  a 
lobster's  claw,  by  which  they 
can  catch  hold  of  the  smallest 
depressions,  walking  up  or 
down  the  very  polished  sur- 
faces on  which  they  can  find 
inequalities  that  are  imper- 
ceptible to  our  grosser  sight* 
But  when  they  walk  upon 
such  bodies  as  are  perfectly 
smooth,  as  looking-glass  or 
polished  marble,  they  squeeze 
a little  sponge,  which  grows 
near  the  extremity  of  their 
claws,  and  thus  diffusing  a 
glutinous  substance,  adhere  to 
the  surface  until  they  make 
a second  step.  Besides  the 
eight  legs  just  mentioned, 
these  animals  have  two  others, 
which  may  more  properly  bo 
called  arms,  as  they  do  not 
serve  to  assist  motion,  but  are 
used  in  holding  and  managing 
their  prey. 

The  spider,  though  thus 
formidably  equipped,  would 
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seldom  prove  successful  in 
the  capture,  were  it  not  equal- 
ly furnished  with  other  in- 
struments to  assist  its  depre- 
dations. As  it  lives  wholly 
upon  flies,  and  is  without 
wings  to  pursue  them,  it  is 
obvious  they  must  for  ever 
escape  so  impotent  an  adver- 
sary ; but  the  spider  is  a 
most  experienced  hunter,  and 
spreads  its  nets  to  catch  those 
animals  it  is  unable  to  pursue. 
The  spider’s  web  is  generally 
laid  in  those  places  where  flies 
are  most  apt  to  come  and 
shelter : in  the  corners  of 
rooms,  round  the  edges  of 
windows,  and  in  the  open  air 
among  the  branches  of  trees. 
There  the  little  animal  re- 
mains for  days,  nay,  weeks, 
together,  in  patient  expecta- 
tion, seldom  changing  its  situ- 
ation, though  never  so  un- 
successful. 

For  the  purposes  of  making, 
this  web,  nature  has  supplied 
this  animal  with  a large  quan- 
tity of  glutinous  matter  with- 
in its  body,  and  five  dugs  or 
teats  for  spinning  it  into 
thread.  This  substance  is  con- 
tained in  a little  bag,  and  at 
first  sight  it  resembles  soft 
glue  ; but  when  examined 
more  accurately,  it  will  be 
found  twisted  into  coils  of  an 
agate  colour,  and,  upon  break- 
ing it,  the  contents  may  be 
easily  drawn  out  into  threads, 


from  the  tenacity  of  the  sub- 
stance, not  from  those  threads 
being  already  formed.  Those 
who  have  seen  the  machine 
by  which  wire  is  spun,  will 
have  an  idea  of  the  manner 
in  which  this  animal  form9 
the  threads  of  its  little  net, 
the  orifices  of  the  five  teats 
above  mentioned,  through 
which  the  thread  is  drawn, 
contracting  or  dilating  at  plea- 
sure. The  threads  which  we 
see,  and  appear  so  fine,  are, 
notwithstanding,  composed  of 
five  joined  together,  and  these 
are  many  times  doubled  when 
the  web  is  in  formation. 

When  the  house-spider  pur- 
poses to  begin  a web,  it  first 
makes  choice  of  some  com- 
modious spot,  where  there  is 
an  appearance  of  plunder  and 
security.  The  animal  then 
distils  one  little  drop  of  its 
glutinous  liquor,  which  is  very 
tenacious,  and  then  creeping 
up  the  wall,  and  joining  its 
thread  as  it  proceeds,  it  darts 
itself  in  a very  surprising 
manner,  as  I have  often  seen, 
to  the  opposite  place,  where 
the  other  end  of  the  web  is  to 
be  fastened.*  The  first  thread 


* This  is  generally  considered  as 
a strange  mis-statement,  more  cre- 
dit being  given  to  the  assertion  of 
Homberg,  who  says  that  the  spider 
always  travels  to  the  opposite  wall, 
carrying  in  one  of  its  claw?  the 
end  of  the  thread  previously  fixed. 

—Ed. 

X 2 
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thus  formed,  drawn  tight,  and 
fixed  at  each  end,  the  spider 
then  runs  upon  it  backward 
and  forward,  still  assiduous- 
ly employed  in  doubling  and 
strengthening  it,  as  upon  its 
force  depends  the  strength  and 
stability  of  the  whole.  The 
scaffolding  thus  completed,  the 
spider  makes  a number  of 
threads  parallel  to  the  first, 
in  the  same  manner,  and  then 
crosses  them  with  others;  the 
clammy  substance  of  which 
they  are  formed  serving  to 
bind  them,  when  newly  made, 
to  each  other.  The  insect, 
after  this  operation,  doubles 
and  trebles  the  thread  that 
borders  its  web,  by  opening 
all  its  teats  at  once,  and  se- 
cures the  edges,  so  as  to  pre- 
vent the  wind  from  blowing 
the  work  away.  The  edges 
being  thus  fortified,  the  re- 
treat is  next  to  be  attended 
to ; and  this  is  formed  like  a 
funnel  at  the  bottom  of  the 
web,  where  the  little  creature 
lies  concealed.  To  this  are 
two  passage0,  or  oulets,  one 
above  and  the  other  below, 
very  artfully  contrived,  to  give 
the  animal  an  opportunity  of 
making  excursions  at  proper 
seasons,  of  prying  into  every 
corner,  and  cleaning  those 
parts  which  are  observed  to 
be  clogged  or  encumbered. 
Still  attentive  to  its  web,  the 
spider,  from  time  to  time, 


cleans  away  the  dust  that  ga- 
thers round  it,  which  might 
otherwise  clog  and  incom- 
mode it : for  this  purpose,  it 
gives  the  whole  a shake  with 
its  paws  : still,  however,  pro- 
portioning the  blow  so  as  not 
to  endanger  the  fabric.  It 
often  happens,  also,  that  from 
the  main  web  there  are  seve- 
ral threads  extended  at  some 
distance  on  every  side ; these 
are,  in  some  measure,  the  out- 
works of  the  fortification, 
which,  whenever  touched  from 
without,  the  spider  prepares 
for  attack  or  self-defence.  If 
the  insect  impinging  be  a fly, 
it  springs  forward  with  great 
agility ; if,  on  the  contrary, 
it  be  the  assault  of  an  enemy 
stronger  than  itself,  it  keeps 
within  its  fortress,  and  never 
ventures  out  till  the  danger 
be  over.  Another  advantage 
the  spider  reaps  from  this 
contrivance  of  a cell  or  re- 
treat behind  the  web,  is,  that 
it  serves  for  a place  where  the 
creature  can  feast  upon  its 
game  with  all  safety,  and  con- 
ceal the  fragments  of  those 
carcases  which  it  has  picked, 
without  exposing  to  public 
view  the  least  trace  of  bar- 
barity, that  might  create  a 
suspicion  in  any  insects  that 
their  enemy  was  near. 

It  often  happens,  however, 
that  the  wind,  or  rustling  of 
the  branches,  or  the  approach 
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of  some  large  animal,  de- 
stroys in  a minute  the  labours 
of  an  age.  In  this  case,  the 
spider  is  obliged  to  remain  a 
patient  spectator  of  the  uni- 
versal ruin ; and  when  the 
danger  is  passed  away,  it  sets 
about  repairing  the  calamity. 

For  this  purpose,  it  is  fur- 
nished with  a large  store  of 
the  glutinous  substance  of 
which  the  web  is  made ; and 
with  this,  it  either  makes  a 
new  web,  or  patches  up  the 
old  one.  In  general,  however, 
the  animal  is  much  fonder  of 
mending  than  making,  as  it  is 
furnished  originally  with  but 
a certain  quantity  of  gluti- 
nous matter,  which,  when  ex- 
hausted, nothing  can  renew. 
The  time  seldom  fails  to  come, 
when  their  reservoirs  are  en- 
tirely dried  up,  and  the  poor 
animal  is  left  to  all  the  chances 
of  irretrievable  necessity.  An 
old  spider  is  thus  frequently 
reduced  to  the  greatest  ex- 
tremity ; its  web  is  destroyed, 
and  it  wants  the  materials  to 
make  a new  one.  But  as 
these  animals  have  been  long 
accustomed  to  a life  of  shift- 
ing, it  hunts  about  to  find 
out  a web  of  another  spider, 
younger  and  weaker  than  it- 
self, with  whom  it  ventures  a 
battle.*  The  invader  gene- 


*  Should  two  spiders  of  equal 
size  meet  in  an  encounter  of  this 
kind,  neither  of  them  will  yield, 


rally  succeeds  ; the  young  one 
is  driven  out  to  make  a new 
web,  and  t’he  old  one  remains 
in  quiet  possession.  If,  how- 
ever, the  spider  is  unable  to 
dispossess  any  other  of  its  web, 
it  then  endeavours  for  a while 
to  subsist  on  accidental  de- 
predation ; but  in  two  or 
three  months  it  inevitably 
dies  of  hunger.! 

but  both  hold  each  other  by  the 
fangs  so  fast,  that  in  general  one 
of  the  two  must  die  before  they 
are  separated.  Leeuwenhoek  says, 
he  saw  a spider  that  was,  however, 
only  wounded  in  one  leg  by  his  an- 
tagonist. A drop  of  blood  as  large 
as  a grain  of  sand  issued  from  the 
sore  ; and  not  being  able  to  use 
this  wounded  leg  in  running  away 
from  his  adversary,  he  held  it  up, 
and  presently  afterwards  the  whole 
limb  dropped  away  from  his  body. 
When  spiders  are  wounded  in  the 
breast,  or  upper  parts  of  the  body, 
they  always  die. — Ed. 

f From  the  circumstance  that 
spiders  spread  their  webs  in  soli- 
tary and  confined  places,  to  which 
it  is  difficult  for  flies  to  penetrate 
Vaillant  naturally  concluded  that 
these  creatures  must  often  remain 
long  without  food,  and  that  con- 
sequently they  were  capable  of  en- 
during considerable  abstinence.  To 
ascertain  the  truth  of  this  suppo- 
sition, he  took  a large  garden  spi- 
der, whose  belly  was  about  the  size 
of  a nut,  and  enclosed  it  under  a 
glass  bell,  which  he  secured  with 
cement  round  its  bottom,  and  left 
it  in  that  situation  for  ten  months 
Notwithstanding  this  deprivation 
of  food,  it  appeared  during  the 
whole  time  equally  vigorous  and 
alert  ; but  its  belly  decreased,  till 
at  last  it  was  scarcely  larger  than 
the  head  of  a pin.  He  then  put 
under  the  bell  to  it  another  spider 
of  the  same  species.  For  a little 
while  they  kept  at  a respectful  dis- 
tance from  each  other,  and  remain- 
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The  garden-spider  seems  to 
work  in  a different  manner. 
The  method  with  this  insect 
is,  to  spin  a great  quantity  of 
thread,  which  floating  in  the 
air  in  various  directions,  hap- 
pens, from  its  glutinous  qua- 
lity, at  last  to  stick  to  some 
object  near  it,  a lofty  plant  or 
the  branch  of  a tree.  The 
spider  only  wants  to  have  one 
end  of  the  line  fast,  in  order 
to  secure  and  tighten  the 
other.  It  accordingly  draws 
the  line  when  thus  fixed,  and 
then,  by  passing  and  repass- 
ing upon  it,  strengthens  the 
thread  in  such  a manner  as  to 
answer  all  its  intentions.  The 
first  cord  being  thus  stretched, 
the  6pider  walks  along  a part 
of  it,  and  there  fastens  an- 
other, and  dropping  from 
thence,  fastens  the  thread  to 

ed  motionless;  but  presently  the 
meagre  one,  pressed  by  hunger,  ap- 

Froached  and  attacked  the  stranger. 

t returned  several  times  to  the 
charge  ; and,  iu  these  different  con- 
flicts, its  enemy  became  deprived 
of  almost  all  its  claws:  it  carried 
these  away,  and  retired  to  its  form- 
er situation  to  devour  them.  The 
meagre  one  had  likewise  lost  three 
of  its  own  claws,  on  which  also  it 
fed  ; and  the  experimentalist  per- 
ceived that,  by  this  repast,  its 
plumpness  was  in  some  measure 
restored.  The  day  following,  the 
new  comer,  deprived  of  all  its 
means  of  defence,  fell  a complete 
sacrifice.  It  was  speedily  devour- 
ed ; and  in  less  than  twenty  four 
hours,  the  old  inhabitant  of  the 
bell  became  as  plump  as  it  was  at 
the  first  moment  of  confinement. 
-Ed.  ' 


some  solid  body  below,  then 
climbs  up  again  and  begins  a 
third,  which  it  fastens  by  the 
same  contrivance.  When  three 
threads  are  thus  fixed,  it  forms 
a square,  or  something  that 
very  nearly  resembles  one,  and 
in  this  the  animal  is  generally 
seen  to  reside.  It  often  hap- 
pens, however,  when  the  young 
spider  begins  spinning,  that 
its  web  becomes  too  buoyant, 
and  not  only  the  thread  floats 
in  the  air,  but  even  the  little 
spinster.  In  this  manner  we 
have  often  seen  the  threads  of 
spiders  floating  in  the  air;  and 
what  is  still  more  surprising, 
the  young  spiders  themselves 
attached  to  their  own  web. 
The  reason  is  obvious;  for  as 
even  gold  itself  may  be  so 
finely  drawn  out  as  to  float 
in  the  air,  so  the  finer  threads 
of  a spider  are  so  buoyant  as 
not  only  to  swim  in  the  air, 
but  also  to  lift  the  spider  it- 
self ; which,  like  the  tail  of  a 
kite,  rises  with  its  own  ma- 
nufacture. 

The  spider’s  web  being  thus 
completed,  and  fixed  in  a pro- 
per place,  its  next  care  is  to 
seize  and  secure  whatever  in- 
sect happens  to  be  caught  in 
the  toil.  For  this  purpose,  it 
remains  for  weeks,  and  even 
months,  upon  the  watch,  with- 
out ever  catching  a single  fly ; 
for  the  spider,  like  most  other 
insects,  is  surprisingly  patient 
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of  hunger.  It  sometimes  hap- 
pens that  too  strong  a fly 
strikes  itself  against  the  web, 
and  thus,  instead  of  being 
caught,  tears  the  net  to  pieces. 
In  general,  however,  the  but- 
terfly or  the  hornet,  when 
they  touch  the  web,  fly  off 
again,  and  the  spider  seems 
no  way  disposed  to  interrupt 
their  retreat.  The  large  blue- 
bottle-fly, the  ichneumon-fly, 
and  the  common  meat-fly, 
seem  to  be  its  favourite  game. 
When  one  of  these  strikes  in- 
to the  toils,  the  spider  is  in- 
stantly seen  alert  and  watch- 
ful at  the  mouth  of  its  hole, 
careful  to  observe  whether  the 
fly  be  completely  immeshed  ; 
if  that  be  the  case,  the  spider 
walks  leisurely  forward,  seizes 
its  prey,  and  instantly  kills  it 
by  instilling  a venomous  juice 
into  the  wound  it  makes.  If, 
however,  the  fly  be  not  en- 
tirely immeshed,  the  spider 
patiently  waits,  without  ap- 
pearing until  its  prey  has  fa- 
tigued itself  by  its  struggles 
to  obtain  its  liberty;  for  if 
the  ravager  should  appear  in 
all  its  terrors  while  the  prey 
is  but  half  involved,  a despe- 
rate effort  might  give  it  force 
enough  to  get  free.  If  the 
spider  has  fasted  for  a long 
time,  it  then  drags  the  fly 
immediately  into  its  hole,  and 
devours  it ; but  if  there  has 
been  plenty  of  game,  and  the 


animal  be  no  way  pressed  by 
hunger,  it  then  gives  the  fly 
two  or  three  turns  in  its  web, 
so  as  completely  to  immesh 
it,  and  there  leaves  it  impo- 
tently  to  struggle  until  the 
little  tyrant  comes  to  its  ap- 
petite. Why  the  spider  should 
at  one  time  kill  its  prey,  and 
at  another  suffer  it  to  strug- 
gle in  the  toils  for  several 
hours  together,  I am  not  able 
to  say  ; perhaps  it  only  likes 
its  prey  newly  killed,  and 
therefore  delays  to  put  the 
captive  to  death  until  it  is  to 
be  eaten. 

It  has  been  the  opinion  of 
some  philosophers,  that  the 
spider  was  in  itself  both  male 
and  female ; but  Lister  has 
been  able  to  distinguish  the 
sexes,  and  to  perceive  that 
the  males  are  much  less  in 
size  than  the  females.  These 
generally  lay  from  nine  hund- 
red to  a thousand  eggs  in  a 
season ; which  are  of  a bluish 
colour,  speckled  with  black, 
separated  from  each  other  by 
a glutinous  substanee,  not  un- 
like frog -spawn  water,  and 
large  or  small  in  proportion 
to  the  size  of  the  animal  that 
produces  them.  In  some  they 
are  as  large  as  a grain  of  mus- 
tard-seed ; in  others  they  are 
scarcely  visible.  The  female 
never  begins  to  lay  till  she  be 
two  years  old  at  the  least,  and 
her  first  brood  is  never  so  nu- 
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merous  as  when  she  has  come 
to  her  greatest  maturity. 

When  the  number  of  eggs 
which  the  spider  has  brought 
forth  have  remained  for  an 
hour  or  two  to  dry  after  ex- 
clusion, the  little  animal  then 
prepares  to  make  them  a bag, 
where  they  are  to  be  hatched 
until  they  leave  the  shell. 
For  this  purpose  she  spins  a 
web  four  or  five  times  stronger 
than  that  made  for  catching 
flies;  and,  besides,  lines  it  with, 
in-side  by  a down  whicli  she 
plucks  frcm  her  own  breast. 
This  bag,  when  completed,  is 
as  thick  as  paper,  is  smooth 
within -side,  but  rougher  with- 
out. Within  this  they  deposit 
their  eggs;  and  it  is  almost 
incredible  to  relate  the  con- 
cern and  industry  which  they 
bestow  in  the  preservation  of 
it.  They  stick  it  by  means  of 
their  glutinous  fluid  to  the 
end  of  their  body;  so  that 
the  animal,  when  thus  loaded, 
appears  as  if  she  had  one  body 
placed  behind  another.  If  this 
bag  be  separated  from  her  by 
any  accident  she  employs  all 
her  assiduity  to  stick  it  again 
in  its  former  situation,  and 
seldom  abandons  her  treasure 
but  with  her  life.  When  the 
young  ones  are  excluded  from 
their  shells,  within  the  bag, 
they  remain  for  some  time  in 
their  confinement,  until  the 
©male,  instinctively  knowing 


their  maturity,  bites  open  their 
prison  and  sets  them  free.* 
But  her  parental  care  does 
not  terminate  with  their  ex- 
clusion ; she  receives  them 
upon  her  back  for  some  time, 
until  they  have  strength  to 
provide  for  themselves,  when 
they  leave  her  never  to  re- 
turn, and  each  begins  a sepa- 
rate manufactory  of  its  own. 
The  young  ones  begin  to  spin 
when  they  can  scarcely  be  dis- 
cerned ; and  prepare  for  a life 
of  plunder  before  they  have 
strength  to  overcome.  Indeed, 
nature  seems  to  have  formed 
them  in  every  respect  for  a 
life  of  hostility.  No  other  in- 
sect is  possessed  of  such  va- 

* They  also  exhibit  another  in- 
stinct of  a still  more  striking  na- 
ture. When  put  in  terror  by  a 
touch  of  the  finger,  the  spider  runs 
off  with  great  swiftness  ; but  if  he 
finds  in  whatever  direction  he  takes 
he  is  opposed  by  another  finger,  he 
then  seems  to  despair  of  being  able 
to  escape,  contracts  his  limbs  and 
body,  lies  perfectly  motionless, 
and  counterfeits  every  symptom  of 
death.  “ In  this  situation,”  says 
Smellie,  “ I have  pierced  spiders 
with  pins,  and  torn  them  to  pieces, 
without  their  discoveringthe  small- 
est marks  of  pain.  This  simula- 
tion of  death  has  been  ascribed  to 
a strong  convulsion,  or  stupor, 
occasioned  by  terror.  But  this  so- 
lution of  the  phenomenon  is  erro- 
neous. I have  repeatedly  tried  the 
experiment,  and  uniformly  fouud, 
that,  if  the  object  of  terror  be  re- 
moved, in  a few  secouds  the  animal 
runs  off  with  the  greatest  rapidity. 
Some  beetles,  when  counterfeiting 
death,  will  suffer  themselves  to  be 
gradually  roasted  without  moving 
a single  joint. — Ed.” 
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rlous  powers  of  assault  and 
defence ; and  they  are  able 
to  destroy  animals  ten  times 
bigger  than  themselves.  Even 
after  a severe  defeat,  they 
quickly  recover  from  their 
wounds ; and  as  for  their  legs, 
they  consider  the  loss  of  them 
as  but  a small  misfortune,  as 
they  grow  again  very  speedily 
to  their  former  magnitude. 

Thus,  there  is  no  insect  to 
which  they  are  not  an  enemy ; 
but  what  is  more  barbarous 
still,  spiders  are  the  enemies 
of  each  other.  Mr.  Reaumur, 
who  was  fond  of  making  ex- 
periments upon  insects,  tried 
to  turn  the  labours  of  the  spi- 
der to  human  advantage,  and 
actually  made  a pair  of  gloves 
from  their  webs. 

For  this  purpose,  he  col- 
lected a large  number  of  those 
insects  together  : he  took  care 
to  have  them  constantly  sup- 
plied with  flies,  and  the  ends 
of  young  feathers,  fresh  picked 
from  chickens  and  pigeons, 
which  being  full  of  blood,  are 
a diet  that  spiders  are  parti- 
cularly fond  of.  But,  not- 
withstanding all  his  care,  he 
was  soon  convinced  that  it  was 
impracticable  to  rear  them, 
since  they  were  of  such  a ma- 
lignant nature,  that  they  could 
never  be  brought  to  live  in  so- 
ciety ; but  instead  of  their 
usual  food,  chose  to  devour 
each  other.  Indeed,  were  it 


practicable  to  reconcile  them 
to  each  other,  it  would  re- 
quire too  much  attendance  to 
rear  up  a sufficient  number  to 
make  the  project  any  way  use- 
ful. Their  thread  is  four,  if 
not  five  times  finer  than  that 
of  the  silk-worm  ; so  that, 
upon  the  smallest  calculation, 
there  must  have  been  sixty 
thousand  spiders  to  make  a 
single  pound  of  silk.  That 
which  Reaumur  made  use  of 
was  only  the  web  in  which  they 
deposited  their  eggs,  which  is 
five  times  stronger  than  their 
ordinary  manufacture. 

Of  this  animal,  there  are 
several  kinds,  slightly  differ- 
ing from  each  other,  either  in 
habits  or  conformation.*  The 

* Among  the  most  remarkable 
are  the  gossamer,  bird-catching, 
and  branded  tribes.  Gossamer 
spiders  first  appear  at  the  begin- 
ning ofOctober,  in  woods,  gardens, 
and  meadows,  where  their  eggs 
are  hatched  in  safety  : thence  they 
spread  themselves  over  whole  dis- 
tricts, and,  during  the  rest  of  Oc- 
tober, and  till  the  middle  of  No- 
vember, may  he  found  in  dry 
fields  throughout  Europe,  where 
extensive  tracts  of  land  are  some- 
times seen  swarming  with  them. 
They  weave  no  web,  but  only  ex- 
tend their  threads  from  one  place 
to  another,  and  these  are  so  deli- 
cate, that  a single  thread  cannot 
be  seen  unless  the  sun  shines  on  it. 
One  of  them,  to  be  visible  at  other 
times,  must  be  composed  of  at 
least  six  common  threads  twisted 
together.  In  serene,  calm  days, 
these  spiders  work  with  great  dili- 
gence, especially  after  the  disap- 
pearance of  the  morning  fogs. 

The  Bird-catching  spider  is  of 
gigantic  size,  and  great  muscular 
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^ater-spider  is  the  most  re- 
markable of  the  number.  This 
insect  resembles  the  common 


power,  covering  with  its  feet  a 
space  of  near  ten  inches,  and  often 
measuring  above  three  from  the 
head  to  the  extremity  of  the  abdo- 
men. The  legs  are  as  thick  as  a 
goose’s  quill,  and  closely  covered 
with  hair.  The  body  is  brown,  and 
the  fangs  are  as  strong  and  sharp 
as  in  some  of  the  rapacious  species 
of  birds.  Though  not  uncommon 
in  many  parts  of  America,  it  is  ge- 
nerally found  m the  southern  divi- 
sion of  that  continent,  particularly 
in  Guiana,  aud  is  a terror  to  all 
the  feathered  tribe.  It  resides  in 
the  trees,  and  frequently  seizes  on 
small  birds,  which  it  destroys  by 
sucking  their  blood,  after  having 
first  wounded  them  by  its  fangs, 
which  distil  a poisonous  liquid  in- 
to the  wound.  Captain  Stedman, 
while  residing  in  Surinam,  had  one 
of  them  given  to  him,  which  he  put 
into  a case  bottle  above  eight  inc  h- 
es long  ; and,  when  this  was  filled 
with  spirits,  the  animal  reached 
the  surface  with  some  of  its  claws, 
while  others  rested  on  the  bottom. 
On  the  whole,  he  says,  this  spider 
is  so  hideous  a creature,  that  the 
very  sight  of  it  is  sufficient  to  oc- 
casion a tremor  of  abhorrence, 
even  in  persons  most  accustomed 
to  inspect  the  deformities  of  na- 
ture. 

The  Banded  spider  is  a native  of 
Barbary,  and  as  large  as  a man’s 
thumb.  It  has  yellow  bands  round 
the  belly,  and  dusky  rings  round 
the  legs  ; inhabits  hedges  and 
thickets  ; and  spreads  snares,  with 
large  meshes  for  flies,  wasps, 
drones,  and  even  locusts.  Its  nest 
is  of  the  size  of  a pigeon’s  ega,  di- 
vided horizontally,  and  suspended 
by  the  threads  of  the  insect,  which 
are  of  a silvery  white,  and  stronger 
than  silk.  Twelve  of  these  spiders, 
by  way  of  experiment,  were  shut 
up  together,  and  after  a battle  of 
eight  days  the  strongest  only  re- 
mained alive. 

With  regard  to  the  nests  con- 


spider  in  its  appearance,  ex- 
cept that  its  hinder  part  is 
made  rather  in  the  shape  of  a 
nine-pin  than  a ball.  They 
differ  in  being  able  to  live  as 
well  by  land  as  water ; and  in 
being  capable  of  spinning  as 
well  in  one  element  as  the 
other.  Their  appearance  un- 
der water  is  very  remarkable ; 
for  though  they  inhabit  the 
bottom,  yet  they  are  never 
touched  by  the  element  in 
which  they  reside,  but  are  in- 
closed in  a bubble  of  air  that, 
like  a box,  surrounds  them  on 
every  side.  This  bubble  has 
the  bright  appearance,  at  the 
bottom,  of  quicksilver ; and 
within  this  they  perform  their 
several  functions  of  eating, 
spinning,  and  sleeping,  with- 
out its  ever  bursting,  or  in  the 
least  disturbing  their  opera- 
tions : sometimes  the  bubble 
is  seen  divided  into  three  dis- 

structed  by  these  curious  insects, 
one  of  them,  justly  called  the  Ma- 
son spider,  and  which  chiefly  inha- 
bits both  tropics,  “ digs  a hole  in 
the  earth  obliquely  downwards, 
about  three  inches  in  length,  and 
one  in  diameter.  This  cavity  she 
lines  with  a tough  thick  web, 
which,  when  taken  out  resembles 
a leathern  purse  ; but  what  is  most 
curious,  this  house  has  a door  with 
hinges,  like  the  operculum  ofsome 
sea-shells,  and  herself  and  family, 
who  tenant  this  nest,  open  and 
shut  the  door  whenever  they  pass 
and  repass.  This  history  was  told 
me,’’  adds  Darwin,  “ and  the  nest, 
with  its  door,  shown  me  by  the 
late  Dr.  Butt,  of  bath,  who  was 
some  years  physician  in  Jamaica.1' 
— Ed. 
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tinct  apartments ; and  in  the 
spring,  the  male  enters  one  of 
these  to  impregnate  the  fe- 
male, while  the  bubble  in 
which  he  was  contained  unites 
with  the  other,  like  two  drops 
of  water  when  approached  to 
each  other.  They  spin  their 
webs  as  well  in  the  water  as 
upon  land ; and  it  is  most 
probable  that  they  make  their 
food  of  the  small  insects  of 
either  element. 

The  Tarantula  is  also  of  this 
species,  and  deserves  particu- 
lar notice,  not  for  any  remark- 
able properties  that  really  at- 
tend it,  but  for  the  numerous 
falsehoods  which  have  been 
propagated  concerning  it. 
What  may  be  said  with  truth 
concerning  it  is,  that  it  is  the 
largest  of  the  spider  kind 
known  in  Europe,  and  is  a na- 
tive of  Apulia  in  Italy.  Its 
body  is  three  quarters  of  an 
inch  long,  and  about  as  thick 
as  one’s  little  finger;  the  colour 
is  generally  an  olive  brown, 
variegated  with  one  that  is 
more  dusky ; it  has  eight  legs 
and  eight  eyes,  like  the  rest, 
and  nippers,  which  are  sharp 
and  serrated:  between  these 
and  the  fore  legs,  there  are 
two  little  horns,  or  feelers, 
which  it  is  observed  to  move 
very  briskly  when  it  approach- 
es its  prey.  It  is  covered  all 
over  the  body  with  a soft 
down,  and  propagates,  as  other 


spiders,  by  laying  eggs.  In 
the  summer  months,  particu- 
larly in  the  dog  days,  the  ta- 
rantula, creeping  among  the 
corn,  bites  the  mowers  and 
passengers;  but  in  winter  it 
lurks  in  holes,  and  is  seldom 
seen. 

Thus  far  is  true  ; but  now 
the  fable  begins  : for  though 
the  bite  is  attended  with  no 
dangerous  symptoms,  and  will 
easily  cure  itself,  wonderful 
stories  are  reported  concern- 
ing it9  virulence.  That  part 
which  is  bitten,  as  we  are 
told,  is  soon  after  discoloured 
with  a livid,  black,  or  yellow- 
ish circle,  attended  with  an 
inflammation.  At  first  the 
pain  is  scarcely  felt ; but  a 
few  hours  after,  come  on  a 
violent  sickness,  difficulty  of 
breathing,  fainting,  and  some- 
times trembling.  The  person 
bitten,  after  this  does  nothing 
but  laugh,  dance,  skip  about, 
putting  himself  into  the  most 
extravagant  postures,  and 
sometimes  also  is  seized  with 
a most  frightful  melancholy. 
At  the  return  of  the  season  in 
which  he  was  bitten,  his  mad- 
ness begins  again  ; and  the  pa- 
tient always  talks  of  the  same 
things.  Sometimes  he  fancies 
himself  a shepherd,  sometimes 
a king ; appearing  entirely  out 
of  his  senses.  These  trouble- 
some symptoms  sometimes  re- 
turn for  several  years  succes- 
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sively,  and  at  last  terminate 
in  death.  But  so  dreadful  a 
disorder  has,  it  seems,  not 
been  left  without  a remedy  ; 
which  is  no  other  than  a well- 
played  fiddle.  For  this  pur- 
pose the  medical  musician 
plays  a particular  tune,  fa- 
mous for  the  cure,  which  he 
begins  slow,  and  increases  in 
quickness  as  he  sees  the  pa- 
tient affected.  The  patient  no 
sooner  hears  the  music,  but 
he  begins  to  dance ; and  con- 
tinues so  doing  till  he  is  all 
over  in  a sweat,  which  forces 
out  the  venom  that  appeared 
so  dangerous.  This  dancing 
sometimes  continues  for  three 
or  four  hours,  before  the  pa- 
tient is  weary,  and  before  the 
sweating  is  copious  enough  to 
cure  the  disorder.  Such  are 
the  symptoms  related  of  the 
tarantula  poison  ; symptoms 
which  some  of  the  best  and 
gravest  physicians  have  credit- 
ed, and  attempted  to  account 
for.  But  the  truth  is,  that 


the  whole  is  an  imposition  of 
the  peasants  upon  travellers 
who  happen  to  pass  through 
that  part  of  the  country,  and 
who  procure  a trifle  for  suf- 
fering themselves  to  be  bitten 
by  the  tarantula.  Whenever 
they  find  a traveller  willing  to 
try  the  experiment,  they  read- 
ily offer  themselves,  and  are 
sure  to  counterfeit  the  whole 
train  of  symptoms  which  mu- 
sic is  supposed  to  remove.  A 
friend  of  mine,  who  passed 
through  that  part  of  the  coun- 
try, had  a trusty  servant  bit- 
ten, without  ever  administer- 
ing the  musical  cure  : the  only 
symptoms  were  a slight  in- 
flammation, which  was  read- 
ily removed,  and  no  other 
consequence  ever  attended  the 
bite. — It  is  thus  that  false- 
hoods prevail  for  a century  or 
two ; and  mankind  at  last  be- 
gin to  wonder  how  it  was  pos- 
sible to  keep  up  the  delusion 
so  long. 


CHAP.  IV. 

OF  THE  FLEA. 


The  history  of  those  animals 
with  which  we  are  the  best 
acquainted,  is  the  first  object 
of  our  chiefest  curiosity.  — 


There  are  few  but  are  well- 
informed  of  the  agility  and 
blood  - thirsty  disposition  of 
the  flea ; of  the  caution  with 
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which  it  comes  to  the  attack ; 
and  the  readiness  with  which 
it  avoids  the  pursuit.  This 
insect,  which  is  not  only  the 
enemy  of  mankind,  but  of 
the  dog,  cat,  and  several  other 
animals,  is  found  in  every  part 
of  the  world,  but  bites  with 
greater  severity  in  some  coun- 
tries than  in  others.  Its  num- 
bers in  Italy  and  France  are 
much  greater  than  in  Eng- 
land; and  yet  its  bite  is  much 
more  troublesome  here,  than  I 
have  found  it  in  any  other 
place.  It  would  seem  that 
its  force  increased  with  the 
coldness  of  the  climate ; and, 
though  less  prolific,  that  it 
becomes  more  predaceous.* 

* This  animal  possesses,  for  its 
size,  such  astonishing  strength, 
that  a flea  will  drag  after  it  a chain 
an  hundred  times  heavier  than  it- 
self ; and,  to  compensate  for  this 
force,  will  eat  ten  times  its  own 
weight  of  provisions  in  a day.  Mr. 
Boverich,  an  ingenious  watchmak- 
er vrho  some  years  ago  lived  in 
the  Strand,  exhibited  a little  ivory 
chaise,  with  four  wheels,  having 
all  its  proper  apparatus,  and  a 
man  sitting  on  the  box,  all  of  which 
were  drawn  by  a single  flea.  He 
made  a small  landau,  which  open- 
ed and  shut  by  springs,  with  six 
horses  harnessed  to  it ; a coach- 
man sitting  on  the  box,  and  a dog 
between  his  legs  ; four  persons  in 
the  carriage,  two  footmen  behind 
it,  and  a postilion  riding  on  one  of 
the  four  horses,  which  was  easily 
drawn  along  by  a flea.  He  like- 
wise had  a chain  of  brass,  about 
two  inches  long,  containing  two 
hundred  links,  Avith  a hook  at  one 
end,  and  a padlock  and  key  at  the 
other,  which  the  flea  drew  very 
nimbly  along. — Ed. 


If  the  flea  be  examined  with 
a microscope,  it  will  be  ob- 
served to  have  a small  head, 
large  eyes,  and  a roundish 
body.  It  has  two  feelers,  or 
horns,  which  are  short,  and 
composed  of  four  joints  ; and 
between  these  lies  its  trunk, 
which  it  buries  in  the  skin, 
and  through  which  it  sucks 
the  blood  in  great  quantities. 
The  body  appears  to  be  all 
over  curiously  adorned  with 
a suit  of  polished  sable  ar- 
mour, neatly  jointed,  and  be- 
set with  multitudes  of  sharp 
pins,  almost  like  the  qui-lls  of 
a porcupine.  It  has  six  legs 
the  joints  of  which  are  so 
adapted,  that  it  can,  as  it 
were,  fold  them  up  one  with- 
in another ; and  when  it  leaps, 
they  all  spring  out  at  once, 
whereby  its  whole  strength  is 
exerted,  and  the  body  raised 
above  two  hundred  times  its 
own  diameter. 

The  young  fleas  are  at  first  a 
sort  of  nits  or  eggs,  which  are 
round  and  smooth ; and  from 
these  proceed  white  worms, 
of  a shining  pearl  colour  : in 
a fortnight’s  time  they  come 
to  a tolerable  size,  and  are 
very  lively  and  active ; but  if 
they  are  touched  at  this  time, 
they  roll  themselves  up  in  a 
ball  : soon  after  this  they  be- 
gin to  creep  like  silk-worms 
that  have  no  legs : and  they 
seek  a place  to  lie  hid  in, 
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where  they  spin  a silken 
thread  from  their  mouth,  and 
with  this  they  enclose  them- 
selves in  a small  round  bag  or 
case,  as  white  within  as  writ- 
ing-paper, but  dirty  without ; 


in  this  they  continue  for  a 
fortnight  longer ; after  which 
they  burst  from  their  confine- 
ment perfectly  formed,  and 
armed  with  powers  to  disturb 
the  peace  of  an  emperor. 


CHAP.  V.  - 

OF  THE  LOUSE,  AND  ITS  VARIETIES. 


The  antipathies  of  mankind 
are  various : some  consider- 
ing the  toad,  some  the  ser- 
pent, some  the  spider,  and 
some  the  beetle,  with  a strong 
degree  of  detestation ; but 
while  all  wonder  at  the  strange- 
ness of  each  other’s  aversions, 
they  all  seem  to  unite  in  their 
dislike  to  the  louse,  and  re- 
gard it  as  their  natural  and 
most  nauseous  enemy.  In- 
deed, it  seems  the  enemy  of 
man  in  the  most  odious  de- 
gree ; for  wherever  wretched- 
ness, disease,  or  hunger  seize 
upon  him,  the  louse  seldom 
fails  to  add  itself  to  the  tribe, 
and  to  increase  in  proportion 
to  the  number  of  his  calami- 
ties. 

In  examining  the  human 
louse  with  the  microscope,  its 
external  deformity  first  strikes 
us  with  disgust : the  shape  of 
the  fore  part  of  the  head  is 


somewhat  oblong ; that  of  the 
hind  part  somewhat  round  : 
the  skin  is  hard,  and  being 
stretched,  transparent,  with 
here  and  there  several  bristly 
hairs : in  the  fore  part  is  a 
proboscis  or  sucker,  which  is 
seldom  visible : on  each  side 
of  the  head  are  antennae,  or 
horns,  each  divided  into  five 
joints,  covered  with  bristly 
hair;  and  several  white  ves- 
sels are  seen  through  these 
horns  : behind  these  are  the 
eyes,  which  seem  to  want 
those  divisions  observable  in 
other  insects,  and  appear  en- 
compassed with  some  few 
hairs  : the  neck  is  very  short, 
and  the  breast  is  divided  into 
three  parts ; on  each  side  of 
which  are  placed  six  legs,  con- 
sisting of  six  joints,  covered 
also  with  bristly  hairs;  the 
ends  of  the  legs  are  armed 
with  two  smaller  and  larger 


THE  LOUSE. 


319 


ruddy  claws,  serving  these  in- 
sects as  a finger  and  thumb, 
by  which  they  catch  hold  of 
such  objects  as  they  approach : 
the  end  of  the  body  termi- 
nates in  a cloven  tail,  while 
the  sides  are  all  over  hairy ; 
the  whole  resembling  clear 
parchment,  and,  when  roughly 
pressed,  crackling  with  a noise. 

When  we  take  a closer  view, 
its  white  veins,  and  other  in- 
ternal parts  appear,  as  like- 
wise a most  wonderful  motion 
in  its  intestines,  from  the  tran- 
sparency of  its  external  co- 
vering. When  the  louse  feeds, 
the  blood  is  seen  to  rush,  like 
a torrent,  into  the  stomach  • 
and  its  greediness  is  so  great, 
that  the  excrements  contain- 
ed in  the  intestines  are  ejected 
at  the  same  time,  to  make 
room  for  this  new  supply. 

The  louse  has  neither  beak, 
teeth,  nor  any  kind  of  mouth, 
as  Dr.  Hooke  described  it,  for 
the  entrance  into  the  gullet  is 
absolutely  closed.  In  the  place 
of  all  these,  it  has  a proboscis 
or  trunk ; or,  as  it  may  be 
otherwise  called,  a pointed, 
hollow  sucker,  with  which  it 
pierces  the  skin,  and  sucks 
the  human  blood,  taking  that 
for  food  only.  The  stomach 
is  lodged  partly  in  the  breast 
and  back;  but  the  greatest 
portion  of  it  is  in  the  abdo- 
men. When  swollen  with 
blood,  it  appears  of  a dark 


brown  colour,  which  is  visible 
through  the  skin ; and  is  either 
a faint  red,  or  a full  bright 
brown,  as  the  contents  of  the 
stomach  are  more  or  less 
changed.  When  it  is  empty, 
it  is  colourless ; but  when  filled 
it  is  plainly  discernible,  and 
its  motion  seems  very  extra- 
ordinary. It  then  appears 
working  with  very  strong  agi- 
tations, and  somewhat  resem- 
bles an  animal  within  an  ani- 
mal. Superficial  observers  are 
apt  to  take  this  for  the  pulsa- 
tion of  the  heart ; but  if  the 
animal  be  observed  when  it  is 
sucking,  it  will  then  be  found 
that  the  food  takes  a direct 
passage  from  the  trunk  to  the 
stomach,  where  the  remainder 
of  the  old  aliment  will  be  seen 
mixing  with  the  new,  and  agi- 
tated up  and  down  on  every 
side. 

If  this  animal  be  kept  from 
food  two  or  three  days,  and 
then  placed  on  the  back  of 
the  hand,  or  any  soft  part  of 
the  body,  it  will  immediately 
seek  for  food ; which  it  will 
the  more  readily  find,  if  the 
hand  be  rubbed  till  it  grows 
red.  The  animal  then  turns 
its  head,  which  lies  between 
the  two  fore-legs,  to  the  skin, 
and  diligently  searches  for 
some  pore  : when  found,  it 
fixes  the  trunk  therein ; and 
soon  the  microscope  discovers 
the  blood  ascending  through 
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the  head,  in  a very  rapid,  and 
even  frightful  stream.  The 
louse  has  at  that  time  suffi- 
cient appetite  to  feed  in  any 
posture ; it  is  then  seen  suck- 
ing with  its  head  downward, 
and  its  tail  elevated.  If,  dur- 
ing this  operation,  the  skin 
be  drawn  tight,  the  trunk  is 
bound  fast,  and  the  animal 
is  incapable  of  disengaging 
itself;  but  it  more  frequently 
suffers  from  its  gluttony,  since 
it  gorges  to  such  a degree, 
that  it  is  crushed  to  pieces  by 
the  slightest  impression. 

Whether  lice  are  distin- 
guished into  males  and  fe- 
males is  not  yet  discovered  : 
Swammerdam  is  inclined  to 
think  not,  having  found  an 
ovary  in  all  those  he  exa- 
mined ; and  he  dissected  not 
less  than  forty-two.  In  one 
of  these  animals  were  found 
ten  large  eggs  ; and  forty- 
four  smaller,  that  were  not 
yet  come  to  their  full  perfec- 
tion. 

There  is  scarce  any  animal 
that  multiplies  so  fast  as  this 
unwelcome  intruder.  It  has 
been  pleasantly  said,  that  a 
louse  becomes  a grandfather 
in  the  space  of  twenty-four 
hours : this  fact  cannot  be  as- 
certained ; but  nothing  is  more 
true  than  that  the  moment 
the  nit,  which  is  no  other  than 
the  egg  of  the  louse,  gets  rid 
of  its  superfluous  moisture, 


and  throws  off  its  shell,  it 
then  begins  to  breed  in  its 
turn.  Nothing  so  much  pre- 
vents the  increase  of  this  nau- 
seous animal  as  cold  and  want 
of  humidity;  the  nits  must 
be  laid  in  a place  that  is 
warm,  and  moderately  moist, 
to  produce  any  thing.  This 
is  the  reason  that  many  nits 
laid  on  the  hairs  in  the  night- 
time, are  destroyed  by  the 
cold  of  the  succeeding  day;  and 
so  stick  for  several  months, 
till  they  at  last  come  to  lose 
even  their  external  form. 

The  louse  is  found  upon 
every  part  of  the  human  body ; 
but  particularly  in  the  heads 
of  children.  Those  found  up- 
on the  miners  in  Sweden,  are 
said  by  Linnaeus  to  be  very 
large  ; and  he  is  of  opinion 
that  the  head  and  the  body 
louse  differ  in  no  respect  from 
each  other.  The  pthiriasis,  or 
lousy  disease,  though  very  lit- 
tle known  at  present,  was 
frequent  enough  among  the 
ancients : Herod,  Antiochus, 
Epiphanes,  Aleman  the  poet, 
Pherecydes,  Cassander,  Cal- 
Jisthenes,  and  Sylla,  all  died 
of  this  disorder.  The  use  of 
mercury,  which  was  unknown 
among  the  ancients,  may  pro- 
bably have  banished  it  from 
among  the  moderns ; for  cer- 
tain it  is,  that  these  animals 
seldom  attack  any  in  our 
climate,  but  such  as  from 
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sloth  or  famine  invite  their 
company. 

Such  is  the  history  of  the 
human  louse,  which,  from  its 
connexion  with  mankind,  de- 
serves first  notice : but  it 
would  be  endless  to  describe 
the  various  tribes  that  go  un- 
der this  name,  and  swarm 
upon  every  part  of  nature. 
There  is  scarce  an  animal,  and 
scarce  even  a vegetable,  that 
does  not  suffer  under  its  own 
peculiar  louse.  The  sheep,  the 
horse,  the  hog,  and  the  ele- 
phant, are  all  teased  by  them; 
the  whale,  the  shark,  the  sal- 
mon, and  the  lobster,  are  not 
without  their  company ; while 
every  hot-house  and  every 
garden  is  infested  with  some 
peculiarly  destructive.  Lin- 
naeus tells  us,  that  he  once 
found  a vegetable-louse  upon 
some  plants  newly  arrived 
from  America ; and,  willing  to 
trace  the  little  animal  through 
its  various  stages,  he  brought 
it  with  him  from  London  to 
Leyden,  where  he  carefully 
preserved  it  during  the  win- 
ter, until  it  bred  in  the  spring ; 
but  the  louse  it  seems  did 
not  treat  him  with  all  the 
gratitude  he  expected  ; for 
it  became  the  parent  of  so 
numerous  a progeny,  that  it 
very  soon  overran  all  the  phy- 
sic-rgarden  of  that  beautiful 
city ; and  leaves,  to  this  day, 
many  a gardener  to  curse 


the  Swede’s  too  indulgent  cu- 
riosity. 

The  animal  which  some 
have  called  the  Leaf-Louse, 
is  of  the  size  of  a flea,  and 
of  a bright  green  or  bluish- 
green  colour  ; the  body  is 
nearly  oval,  and  is  largest  and 
most  convex  on  the  hinder 
part ; the  breast  is  very  small, 
and  the  head  is  blunt  and 
green  : the  eyes  may  be  seen 
very  plainly,  being  prominent 
on  the  fore  part  of  the  head, 
and  of  a shining  black  colour; 
near  these  there  is  a black 
line  on  each  side  ; and  the 
legs  are  very  slender.* 

These  animals  are  usually 
found  on  the  leaves  of  the 
orache,  and  other  plants ; and 
the  weaker  the  leaves  and  buds 
are,  these  insects  swarm  upon 


* The  minute  animals  — Plant- 
Wee — which  compose  this  singular 
tribe  live  entirely  on  vegetables, 
and  the  loftiest  trees  are  as  liable 
to  their  attacks  as  the  most  hum- 
ble plant.  Their  numbers  are 
often  incalculably  great.  They 
prefer  the  young  shoots  on  account 
of  their  tenderness,  and  frequently’ 
insinuate  themselves  into  the  very 
hearts  of  the  plants,  doing  irre- 
parable mischief  even  before  they 
are  discovered.  But  for  the  most 
part  they  beset  the  foliage,  and  are 
always  found  on  the  under  side  of 
the  leaf.  This  they  prefer,  not 
only  on  account  of  its  being  most 
tender,  but  because  it  affords  them 
protection  from  the  weather.  Some 
of  the  species  are  constantly  and 
unalterably  attached  to  one  or  more 
particular  kind  of  plants  ; but 
others  feed  indiscriminately  on 
most  sorts  of  herbage. — Ed. 
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them  in  greater  abundance. 
Some  plants  are  covered  over 
with  them ; though  they  are 
not  the  cause  of  the  plant’s 
weakness,  but  the  sign : how- 
ever, by  wounding  and  suck- 
ing the  leaf,  they  increase  the 
disease.  They  generally  as- 
sume their  colour  from  the 
plant  on  which  they  reside. 
Those  that  feed  upon  pot- 
herbs and  plum-trees,  are  of 
an  ash-colour  ; only  they  are 
greenish  when  they  are  young : 
those  that  belong  to  the  alder 
and  cherry  tree,  are  black ; as 
also  those  upon  beans,  and 
some  other  plants  : those  on 
the  leaves  of  apples  and  rose- 
trees  are  white;  but  as  they 
leap  like  grasshoppers,  some 
place  them  in  the  number  of 
the  flea  kind.  The  most  un- 
common colour  is  reddish; 
and  lice  of  this  sort  may  be 
found  on  the  leaves  of  tansey ; 
and  their  juice,  when  rubbed 
in  the  hands,  tinges  them  with 
no  disagreeable  red.  All  these 
live  upon  their  respective 
plants;  and  are  often  engen- 
dered within  the  very  sub- 
stance of  the  leaf. 

All  these  bring  forth  their 
young  alive ; and  the  foetus, 
when  it  is  ready  to  be  brought 
forth,  entirely  fills  the  belly 
of  the  female ; its  fore  parts 
being  excluded  first,  and  then 
the  hinder.  The  young  one 
does  not  begin,  to  move  till 


the  horns  or  feelers  appear 
out  of  the  body  of  the  old  one  ; 
and  by  the  motion  of  these  it 
first  shows  signs  of  life,  mov- 
ing them  in  every  direction, 
and  bending  all  their  joints. 
When  the  horns  and  head  are 
excluded,  the  two  fore-feet 
follow,  which  they  move  with 
equal  agility ; after  this  follow 
the  middle  feet,  and  then  the 
hinder : still,  however,  the 
young  one  continues  sticking 
to  its  parent,  supported  only 
at  one  extremity,  and  hang- 
ing, as  it  were,  in  air,  until 
its  small  and  soft  members 
become  hardened  and  fitted 
for  self-support.— The  parent 
then  gets  rid  of  its  burden ; 
by  moving  from  the  place 
where  she  was  sitting,  and 
forcing  the  young  one  to  stand 
upon  its  legs,  leaves  it  to  shift 
for  itself. 

As  the  animal  has  not  far 
to  go,  its  provisions  lying  be- 
neath it,  during  the  summer 
it  continues  to  eat  and  creep 
about  with  great  agility.  But 
as  it  is  viviparous,  and  must 
necessarily  lurk  somewhere 
in  winter,  where  its  body  may 
be  defended  from  the  cold,  it 
endeavours  to  secure  a retreat 
near  the  trees  or  plants  that 
serve  to  nourish  it  in  the  be- 
ginning of  spring.  They  never 
hide  themselves  in  the  earth, 
like  many  other  insects,  be- 
cause they  have  no  part  of 
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their  bodies  fitted  to  remove 
the  earth  ; nor  can  they  creep 
into  every  chink,  as  their  legs 
are  too  long : besides,  their 
bodies  are  so  tender,  that  the 
least  rough  particle  of  the 
earth  would  hurt  them.  They, 
therefore,  get  into  the  deep 
chinks  of  the  bark,  and  into 
the  cavities  of  the  stronger 
stalks,  from  whence  they  sally 
out  upon  the  branches  and 
leaves,  when  the  warmth  of 
the  sun  begins  to  be  felt. 
Neither  the  cold  in  the  autum- 
nal season,  nor  the  lesser  de- 
gree of  heat  in  the  spring, 
ever  hurts  them ; they  seldom, 
therefore,  seek  for  hiding- 
places  before  the  fall  of  the 
leaf,  and  are  alert  enough  to 
take  the  earliest  advantage  of 
the  returning  spring. 

Like  many  other  insects, 
they  cast  their  skins  four  se- 
veral times ; and,  what  is  very 
remarkable,  the  males  have 
four  wings,  but  the  females 
never  have  any.  They  all  have 
long  legs,  not  only  to  enable 
them  to  creep  over  the  long 
hairs  of  plants  of  leaves,  but 
also  to  travel  from  one  tree 
to  another,  when  they  happen 
to  stand  at  a distance.  Their 
trunk  or  snout  lies  under 
their  breast ; and  this  they 
thrust  into  the  pores  of  the 
plant  to  suck  out  the  juice, 
for  they  do  not  gnaw  them, 
like  the  caterpillar  ; but  so 


hurt  them  by  sucking,  that 
the  leaves  become  spotted,  and 
as  it  were  overrun  with  scabs ; 
for  which  reason  their  edges 
always  turn  up  towards  the 
middle. 

It  has  been  said,  that  these 
insects  are  often  carried  away 
and  devoured  by  ants  ; but 
this  Frysch,  from  whom  this 
description  is  taken,  could 
never  observe.  The  ants,  in- 
deed, are  fond  of  those  trees 
where  there  is~a  great  number 
of  these  insects  ; but  then  it  is 
only  to  suck  the  juice  which 
flows  from  the  leaves  that  have 
been  just  wounded.  This 
more  particularly  happens  in 
the  heat  of  summer,  when 
other  moisture  is  wanting; 
however,  he  never  found  them 
hurting  or  carrying  away  any 
of  these  insects  while  alive ; 
nor,  indeed,  were  they  able, 
for  the  leaf-louse  is  more  than 
a match  for  the  ant  at  single 
combat.  Whenever  they  per- 
ceive the  ant  approaching  be- 
hind them,  they  kick  back 
with  their  hinder-feet,  and 
thus  drive  off  the  invader,  as 
a horse  would  a lion. 

The  three  principal  and  con- 
stant enemies  to  these  insects 
are,  first,  the  fire-fly,  which 
lays  its  eggs  where  these  in- 
sects are  in  the  greatest  num 
ber,  which,  producing  a worm, 
seizes  and  devours  all  the  leaf- 
lice  that  come  near  it;  an- 
Y 2 
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other  enemy  is  the  worm  of  a 
peculiar  kind  of  beetle,  which 
destroys  them  in  great  num- 
bers : but  the  most  formid- 
able of  all  enemies,  is  the  ich- 
neumon fly,  that  seizes  upon 


one  of  the  largest  females,  and 
laying  its  egg  upon  her,  this 
is  hatched  into  a worm,  which 
soon  devours  and  destroys  the 
animal  from  whose  body  it 
sprang. 


CHAP.  VI. 

OF  THE  BUG,  AND  ITS  VARIETIES. 


The  Bug  is  another  of  those 
nauseous  insects  that  intrude 
upon  the  retreats  of  mankind; 
and  that  often  banish  that 
sleep,  which  even  sorrow  and 
anxiety  permitted  to  approach. 
This,  to  many  men,  is  of  all 
other  insects  the  most  trou- 
blesome and  obnoxious.  The 
night  is  usually  the  season 
when  the  wretched  have  rest 
from  their  labour ; but  this 
seems  the  only  season  when 
the  bug  issues  from  its  re- 
treats, to  make  its  depreda- 
tions. By  day  it  lurks,  like 
a robber,  in  the  most  secret 
parts  of  the  bed  ; takes  the 
advantage  of  every  chink  and 
cranny,  to  make  secure  lodg- 
ment ; and  contrives  its  habi- 
tation with  so  much  art,  that 
scarce  any  industry  can  dis- 
cover its  retreat.  It  seems  to 
avoid  the  light  with  great  cun- 
ning ; and  if  candles  be  kept 


burning,  this  formidable  in- 
seet  will  not  issue  from  its 
hiding-place.  But  when  dark- 
ness promises  security,  it  then 
issues  from  every  corner  of  the 
bed,  drops  ^“rom  the  tester, 
crawls  from  behind  the  arras, 
and  travels  with  great  assi- 
duity to  the  unhappy  patient, 
who  vainly  wishes  for  rest  and 
refreshment.  It  is  generally 
vain  to  destroy  one  only,  as 
there  are  hundreds  more  to  re- 
venge their  companion’s  fate ; 
so  that  the  person  who  thus 
is  subject  to  be  bitten,  re- 
mains the  whole  night  like 
a sentinel  upon  duty,  rather 
watching  the  advance  of  fresh 
invaders,  than  inviting  the 
pleasing  approaches  of  sleep. 

Nor  are  these  insects  less 
disagreeable  from  their  nau- 
seous stench,  than  their  un- 
ceasing appetites.  When  they 
begin  to  crawl,  the  whole  bed 
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is  infected  with  the  smell : 
but  if  they  are  accidentally 
killed,  then  it  is  insupport- 
able. 

These  are  a part  of  the  in- 
conveniences that  result  from 
the  persecution  of  these  odi- 
ous insects;  but,  happily  for 
Great  Britain,  they  multiply 
16ss  in  these  islands  than  in 
any  part  of  the  continent.* 
In  France  and  Italy  the  beds, 
particularly  in  their  inns, 
swarm  with  them  ; and  every 
piece  of  furniture  seems  to 
afford  them  a retreat.  They 
grow  larger  also  with  them 
than  with  us,  and  bite  with 
more  cruel  appetite. 

This  animal,  if  examined 
minutely,  appears  to  consist 
of  three  principal  parts  ; the 
head,  the  corselet,  and  the 
belly.  It  has  two  brown  eyes, 
that  are  very  small,  and  a little 
prominent,  besides  two  feelers, 
with  three  joints  ; underneath 
these  there  is  a crooked  trunk, 
which  is  its  instrument  of 
torture,  and  which,  when  in 
motion,  lies  close  upon  the 


* The  Bed  bug  is  supposed  to 
have  been  introduced  into  this 
country  in  the  fir  timber  that  was 
brought  over  for  the  purpose  of 
rebuilding  London,  after  it  had 
suffered  by  the  great  fire  ; since 
bugs,  we  are  told,  were  not  known 
in  England  before  that  time,  while 
many  of  them  were  found  almost 
immediately  afterwards  in  the  new- 
built  houses.  They  will  not  feed 
on  oak,  walnut,  cedar,  or  mahog- 
any.— Ed. 


breast.  The  breast  is  a kind 
of  ring,  in  which  are  placed 
the  two  first  pair  of  legs.  The 
belly  consists  of  nine  rings ; 
under  which  are  placed  two 
pair  of  legs  more,  making  six 
in  all.  Each  leg  has  three  joints, 
which  form  the  thigh,  the  leg, 
and  the  foot,  which  is  armed 
with  a crooked  claw,  like  a 
hook.  The  body  is  smooth, 
except  a few  short  hairs,  that 
may  be  seen  by  the  micro- 
scope, about  the  vent,  and  on 
the  two  last  rings.  Its  mo- 
tion is  slow  and  unwieldy  ; 
yet  its  sight  is  so  exquisite, 
that  the  instant  it  perceives 
the  light,  it  generally  makes 
good  its  retreat ; and  they  are 
seldom  caught,  though  the  bed 
swarms  with  them. 

If  we  examine  this  insect 
internally,  we  shall  find  the 
great  artery,  which  in  all  in- 
sects performs  the  functions 
of  the  heart  ; we  shall  find 
the  apertures  of  the  lungs  on 
the  right  side  and  the  left, 
through  which  the  animal 
breathes  ; we  shall  find  a sto- 
mach and  intestines,  which, 
as  in  other  animals,  run  from 
the  mouth  to  the  anus.  If  the 
insect  has  been  long  kept 
fasting,  there  will  be  a mucus 
found  in  its  body,  like  the 
white  of  an  egg  ; but  if  crush- 
ed after  a full  meal,  the  hu- 
man blood  which  it  has  sucked 
in  will  appear  a little  darken- 
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ed,  by  having  passed  through 
the  insect’s  body. 

The  male  and  female  of 
these  animals  are  plainly  dis- 
tinguishable from  each  other ; 
and  the  female  has  an  ovary 
filled  with  eggs,  joined  toge- 
ther like  a bunch  of  grapes  ; 
each  egg  being  an  oblong,  al- 
most cylindrical,  inclining  to 
white,  and  pretty  transparent. 
In  about  two  days  after  im- 
pregnation, she  deposits  her 
eggs  to  the  number  of  about 
a hundred  and  fifty,  in  some 
convenient  place  where  they 
are  likely  to  receive  no  dis- 
turbance. There  they  conti- 
nue for  some  months  ; during 
which  time,  neither  cold  nor 
heat,  neither  moisture  nor  fu- 
migation, can  in  the  least  re- 
tard their  exclusion  ; but  they 
come  forth  active,  and  ready 
for  mischief.  It  is  this  hard- 
ness in  the  shell  that  seems  to 
continue  the  breed  ; as  the 
old  ones  die  every  winter,  or 
are  easily  destroyed  by  any 
fumigation  that  is  used  for 
that  purpose.  But  the  eggs 
seem  incapable  of  destruction  ; 
even  those  men  who  make  a 
livelihood  by  killing  these 
nauseous  insects,  though  they 
can  answer  for  the  parent, 
can  never  be  sure  of  the  egg. 
For  this  reason  they  usually 


pay  those  houses  to  which 
they  are  called  a second  or  a 
third  visit,  and  at  last  exter- 
minate them  by  perseverance. 

The  manner  of  destroying 
them  seems  rather  the  effects 
of  assiduity  than  antidote ; for 
the  men  called  in  upon  this 
occasion,  take  every  part  of 
the  furniture  asunder,  brush 
every  part  of  it  with  great  as- 
siduity, anoint  it  with  a li- 
quid which  I take  to  be  a so- 
lution of  corrosive  sublimate, 
and  having  performed  this 
operation  twice  or  thrice,  the 
vermin  are  most  usually  de- 
stroyed. 

Cleanliness,  therefore,  seems 
to  be  the  best  antidote  to  re- 
move these  nauseous  insects  ; 
and  wherever  that  is  wanting, 
their  increase  seems  but  a 
just  punishment.  Indeed,  they 
are  sometimes  found  in  such 
numbers  among  old  furniture, 
and  neglected  chambers,  ex- 
posed to  the  south,  that,  want- 
ing other  sustenance,  they  de- 
vour each  other.  They  are  also 
enemies  to  other  vermin,  and 
destroy  fleas  very  effectually ; 
so  that  we  seldom  have  the 
double  persecution  of  different 
vermin  in  the  same  bed.  Of 
the  bug  kind  Linnceus  reckons 
up  forty. 
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CHAP.  VII. 

OP  THE  WOOD-LOUSE,  AND  ITS  VARIETIES. 


The  common  wood-louse  is 
seldom  above  half  an  inch 
long,  and  a quarter  of  an 
inch  broad.  The  colour  is  of 
a livid  black,  especially  when 
found  about  dunghills,  and  on 
the  ground  ; but  those  that  are 
to  be  met  with  under  tiles, 
and  in  drier  places,  are  the 
colour  of  the  hair  of  an  ass. — 
It  has  fourteen  feet,  seven 
on  each  side  ; and  they  have 
only  one  joint  each,  which  is 
scarcely  perceivable.  It  has 
two  short  feelers,  and  the  body 
is  of  an  oval  shape.  When  it 
is  touched,  it  rolls  itself  up 
into  a sort  of  ball;  and  the 
sides  near  the  feet  are  den- 
tated  like  a saw.  It  is  often 
found  among  rotten  timber, 
and  on  decayed  trees  : in  win- 
ter it  lies  hid  in  the  crevices 
of  walls  and  all  sorts  of  build- 


ings. The  male  is  easily  dis- 
tinguishable from  the  female, 
being  less,  and  more  slender. 
The  eggs  they  lay  are  white 
and  shining,  like  seed-pearls, 
and  are  very  numerous  : how- 
ever, more  properly  speaking, 
although,  when  excluded,  the 
young  have  all  the  appearance 
of  an  egg,  yet  they  are  alive, 
and,  without  throwing  off  any 
shell,  stir  and  move  about  with 
great  vivacity  ; so  that  this 
animal  may  properly  be  said 
to  be  viviparous.  The  little 
worms  at  first  seem  scarcely 
able  to  stir ; but  they  soon 
feed,  and  become  very  brisk. 
These  animals  are  of  great 
use  in  medicine,  being  im- 
pregnated with  a saline  qua- 
lity, which  is  diuretic  and  sti- 
mulating. Of  this  insect,  Lin- 
naeus makes  three  species. 


CHAP.  VIII. 

OF  THE  MONOCULUS;  OR,  ARBORESCENT  WATER-FLEA. 

This  animal,  which  is  of  the  j croscope,  to  have  but  one 
size  of  a flea,  appears  to  the  eye ; for  the  eyes,  by  reason 
Sight  unassjsted  by  the  mi-  I of  the  smallness  of  the  head, 
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seem  to  be  joined  to  each 
other  : they  are  situated  in 
the  trunk  of  this  insect,  and 
the  beak  is  likewise  very  small 
and  sharp-pointed.  The  struc- 
ture of  the  eye  is  seen,  by 
the  microscope,  to  be  reticu- 
lated, or  made  like  a net ; and 
the  trunk  of  this  insect,  by 
which  it  feeds,  is  not  only 
small  and  sharp,  but  also  tran- 
sparent. The  insects  are  of  a 
blood-red  colour;  and  some- 
times are  seen  in  such  multi- 
tudes on  the  surface  of  stand- 
ing waters,  as  to  make  them 
appear  all  over  red,  whence 
many  fanciful  people  have 
thought  the  water  to  be  turn- 
ed into  blood. 

Swammerdam  tells  us  of  a 
celebrated  professor  at  Ley- 
den, who  was  at  first  astonish- 
ed by  an  appearance  of  this 
kind. — Being  once  intent  upon 
his  studies,  he  heard  a noise, 
of  which,  as  it  increased  by 
degrees,  he  was  desirous  to 
know  the  cause.  The  maid- 
servant attending  to  his  sum- 
mons, appeared  quite  petrified 
with  fear,  and  told  him,  with 
a tremulous  voice,  that  all  the 
waters  of  Leyden  were  turned 
into  blood  1 Upon  this  he 
went  directly,  in  a small  bark, 
to  the  place  where  the  water 
was  thus  changed,  and  put 
some  of  the  bloody  water  in- 
to a glass ; but  upon  viewing 
it  with  attention,  he  observed 


that  it  abounded  with  infinite 
numbers  of  these  little  red  in- 
sects, which  tinged  the  whole 
body  of  the  fluid  with  that 
seemingly  formidable  colour. 
Thus  his  sudden  fright  was 
changed  into  lasting  admira- 
tion. 

Of  all  parts  of  this  animal, 
its  branching  arms,  and  the 
motion  it  makes  with  them 
in  the  water,  deserve  our 
greatest  attention.  By  these 
the  little  creature  can  move 
in  a strait  line  ; waving  its 
arms,  as  a bird  does  its  wings 
in  the  air,  sometimes  upward, 
sometimes  downward,  some- 
times to  the  right,  sometimes 
to  the  left,  yet  still  continu- 
ing to  proceed  in  a right  line. 
By  striking  the  water  with  its 
arms,  it  can  ascend  with  great 
velocity ; and  by  striking  it  in 
a contrary  direction,  it  dives 
with  equal  ease.  As  these  mo- 
tions are  very  rapid,  the  lit- 
tle animal  appears  to  jump  in 
the  water,  its  head  always 
tending  to  the  surface,  and  its 
tail  stretched  downward.  This 
insect  is  produced  from  an 
egg,  which,  when  excluded,  is 
carried  on  the  back  of  the 
female,  and  soon  is  seen  float- 
ing in  the  water  round  her. 
Its  appearance  at  first  is  that 
of  a very  small  whitish  insect, 
endued  with  a very  nimble 
motion.  Except  in  colour,  it 
suffers  no  change,  only  con- 
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tinuing  to  grow  larger  and 
redder  as  it  grows  old.  They 
sometimes  remain  several  days 
on, the  surface  of  the  water; 
and  sometimes  are  seen  at  the 
bottom  only ; but  they  are 


never  at  rest.  They  change 
their  skin  like  most  other  in- 
sects; and  the  cast  skin  re- 
sembles the  insect  itself  so 
exactly,  that  one  might  mis- 
take the  mask  for  the  animal. 


CHAP.  IX. 


OF  THE  SCORPION,  AND  ITS  VARIETIES. 


There  is  scarcely  an  insect 
without  wings  that  is  not  ob- 
noxious to  man : the  smallest 
have  the  power  of  annoying 
him,  either  by  biting  or  sting- 
ing him ; and  though  each  is 
in  itself  contemptible,  they 
become  formidable  from  their 
numbers.  But  of  all  this  class, 
there  is  none  so  terrible  as 
the  scorpion,  whose  shape  is 
hideous,  whose  size  among  the 
insect  tribe  is  enormous,  and 
whose  sting  is  generally  fatal. 
Happily  for  England,  the  scor- 
pion is  entirely  a stranger 
among  us  ! In  several  parts 
of  the  continent  of  Europe  it 
is  but  too  well  known,  though 
it  seldom  grows  above  four 
inches  long  : but  in  the  warm 
tropical  climates  it  is  seen  a 
foot  in  length,  and  in  every 
respect  as  large  as  a lobster. 


The  scorpion  is  one  of  the 
largest  of  the  insect  tribe,  and 
not  less  terrible  from  its  size 
than  its  malignity.  It  re- 
sembles a lobster  somewhat 
in  shape,  but  is  infinitely  more 
hideous.  There  have  been  enu- 
merated nine  different  kinds  of 
this  dangerous  insect,  chiefly 
distinguished  by  their  colour, 
there  being  scorpions  yellow, 
brown,  and  ash  - coloured  ; 
others  that  are  the  colour  of 
rusty  iron,  green,  pale  yellow, 
black,  claret  - colour,  white, 
and  gray. 

There  are  four  principal 
parts  distinguishable  in  this 
animal ; the  head,  the  breast, 
the  belly,  and  the  tail.  The 
scorpion’s  head  seems,  as  it 
were,  jointed  to  the  breast; 
in  the  middle  of  which  are 
seen  two  eyes*  and  a little 
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more  forward,  two  eyes  more, 
placed  in  the  fore-part  of  the 
head  : these  eyes  are  so  small, 
that  they  are  scarcely  per- 
ceivable ; and  it  is  probable 
the  animal  has  but  little  oc- 
casion for  seeing.  The  mouth 
is  furnished  with  two  jaws  ; 
the  undermost  is  divided  into 
two,  and  the  parts  notched 
into  each  other,  which  serves 
the  animal  as  teeth,  and  with 
which  it  breaks  its  food,  and 
thrusts  it  into  its  mouth  : 
these  the  scorpion  can  at  plea- 
sure pull  back  into  its  mouth, 
so  that  no  part  of  them  can 
be  seen.  On  each  side  of  the 
head  are  two  arms,  each  com- 
posed of  four  joints ; the  last 
of  which  is  large,  with  strong 
muscles,  and  made  in  the 
manner  of  a lobster's  claw. 
Below  the  breast  are  eight 
articulated  legs,  each  divided 
into  six  joints;  the  two  hind- 
most of  which  are  each  pro- 
vided with  two  crooked  claws, 
and  here  and  there  covered 
with  hair.  The  belly  is  di- 
vided into  seven  little  rings ; 
from  the  lowest  of  which  is 
continued  a tail  composed  of 
six  joints,  which  are  bristly, 
and  formed  like  little  globes, 
the  last  being  armed  with  a 
crooked  sting.  This  is  that 
fatal  instrument  which  ren- 
ders this  insect  so  formidable : 
it  is  long,  pointed,  hard,  and 
hollow ; it  is  pierced  near  the 


base  by  two  small  holes, 
through  which,  when  the  ani- 
mal stings,  it  ejects  a drop  of 
poison,  which  is  white,  caustic, 
and  fatal.  The  reservoir  in 
which  this  poison  is  kept,  is 
in  a small  bladder  near  the 
tail,  into  which  the  venom  is 
distilled  by  a peculiar  appa- 
ratus. If  this  bladder  be 
gently  pressed,  the  venom  will 
be  seen  issuing  out  through 
the  two  holes  above-mention- 
ed; so  that  it  appears,  that 
when  the  animal  stings,  the 
bladder  is  pressed,  and  the 
venom  issues  through  the  two 
apertures  into  the  wound. 

There  are  few  animals  more 
formidable,  or  more  truly  mis- 
chievous, than  the  scorpion. 
As  it  takes  refuge  in  a small 
place,  and  is  generally  found 
sheltering  in  houses,  so  it  can- 
not be  otherwise  than  that  it 
must  frequently  sting  those 
among  whom  it  resides.  In 
some  of  the  towns  of  Italy, 
and  in  France,  in  the  province 
of  Languedoc,  it  is  one  of  the 
greatest  pests  that  torment 
mankind : but  its  malignity 
in  Europe  is  trifling,  when 
compared  to  what  the  natives 
of  Africa  and  the  East  are 
known  to  experience.  In  Ba- 
tavia, where  they  grow  twelve 
inches  long,  there  is  no  re- 
moving any  piece  of  furniture, 
without  the  utmost  danger  of 
being  stung  by  them.  Bosman 
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assures  us,  that,  along  the 
Gold  Coast,  they  are  often 
found  larger  than  a lobster; 
and  that  their  sting  is  inevi- 
tably fatal.  In  Europe,  how- 
ever, they  are  by  no  means 
so  large,  so  venomous,  or  so 
plentiful.  The  general  size 
of  this  animal  does  not  exceed 
two  or  three  inches ; and  its 
sting  is  very  seldom  found  to 
be  fatal.  Maupertuis,  who 
made  several  experiments  on 
the  scorpion  of  Languedoc, 
found  it  by  no  means  so  in- 
variably dangerous  as  had  till 
then  been  represented.  He 
provoked  one  of  them  to  sting 
a dog,  in  three  places  of  the 
belly,  where  the  animal  was 
without  hair  : in  about  an 
hour  after  the  poor  animal 
seemed  greatly  swollen,  and 
became  very  sick;  he  then 
cast  up  whatever  he  had  in 
his  bowels  ; and  for  about 
three  hours  continued  vomit- 
ing a whitish  liquid.  The 
belly  was  always  greatly  swol- 
len, when  the  animal  began 
to  vomit;  but  this  operation 
always  seemed  to  abate  the 
swelling ; which  alternately 
swelled,  and  was  thus  emptied, 
for  three  hours  successively. 
The  poor  animal,  after  this, 
fell  into  convulsions,  bit  the 
ground,  dragged  himself  along 
upon  his  fore-feet,  and  at  last 
died,  five  hours  after  being 
bitten.  He  was  not  partially 


swollen  round  the  place  which 
was  bitten,  as  is  usual  after 
the  sting  of  a wasp  or  a bee; 
but  his  whole  body  was  in- 
flated, and  there  only  appear- 
ed a red  spot  on  the  places 
where  he  had  been  stung. 

Some  days  after,  however, 
the  same  experiment  was  tried 
upon  another  dog,  and  even 
with  more  aggravated  cruel- 
ty; yet  the  dog  seemed  no 
way  affected  by  the  wounds, 
but  howling  a little  when  he 
received  them,  continued  alert 
and  well  after  them ; and  soon 
after  was  set  at  liberty,  with- 
out showing  the  smallest 
symptoms  of  pain.  So  far 
was  this  poor  creature  from 
being  terrified  at  the  experi- 
ment, that  he  left  his  own 
master’s  house,  to  come  to 
that  of  the  philosopher,  where 
he  had  received  more  plenti- 
ful entertainment.  The  same 
experiment  was  tried  by  fresh 
scorpions,  upon  seven  other 
dogs,  and  upon  three  hens; 
but  not  the  smallest  deadly 
symptom  was  seen  to  ensue. 
From  hence  it  appears  that 
many  circumstances,  which 
are  utterly  unknown,  must 
contribute  to  give  efficacy  to 
the  scorpion’s  venom.  Whe- 
ther its  food,  long  fasting,  the 
season,  the  nature  of  the  ves- 
sels it  wounds,  or  its  state  of 
maturity,  contribute  to  or  re- 
tard its  malignity,  is  yet  to 
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be  ascertained  by  succeeding 
experiment.  In  the  trials  made 
by  our  philosopher,  he  em- 
ployed scorpions  of  both  sexes, 
newly  caught,  and  seemingly 
vigorous  and  active.  The  suc- 
cess of  this  experiment  may 
serve  to  show,  that  many  of 
those  boasted  antidotes  which 
are  given  for  the  cure  of  the 
scorpion’s  sting,  owe  their  suc- 
cess rather  to  accident  than 
their  own  efficacy.  They  only 
happened  to  cure,  when  their 
sting  was  no  way  dangerous ; 
but  in  cases  of  actual  malig- 
nity, they  might  probably  be 
utterly  unserviceable. 

The  scorpion  of  the  tropi- 
cal climates  being  much  larger 
than  the  former,  is  probably 
much  more  venomous.  Hel- 
bigius,  however,  who  resided 
for  many  years  in  the  East, 
assures  us,  that  he  was  often 
stung  by  the  scorpion,  and 
never  received  any  material 
injury  from  the  wound  : a 
painful  tumour  generally  en- 
sued ; but  he  always  cured  it 
by  rubbing  the  part  with  a 
piece  of  iron  or  stone,  as  he 
had  seen  the  Indians  practise 
before  him,  until  the  flesh  be- 
came insensible.  Seba,  Moore, 
and  Bosman,  however,  give  a 
very  different  account  of  the 
scorpion’s  malignity;  and  as- 
sert, that  unless  speedily  re- 
lieved, the  wound  becomes 
fatal. 


1 1 is  certain  that  no  animal 
in  the  creation  seems  endued 
with  such  an  irascible  nature. 
I have  often  seen  them  taken 
and  put  into  a place  of  secu- 
rity, exerting  all  their  rage 
against  the  sides  of  the  glass 
vessel  that  contained  them. 
I have  seen  them  attempt  to 
sting  a stick,  when  put  near 
them  ; and  attack  a mouse  or 
a frog,  while  those  animals 
were  far  from  offering  any 
injury.  Maupertuis  put  three 
scorpions  and  a mouse  into 
the  same  vessel  together,  and 
they  soon  stung  the  little  ani- 
mal in  different  places.  The 
mouse,  thus  assaulted,  stood 
for  some  time  upon  the  de- 
fensive, and  at  last  killed  them 
all,  one  after  another.  He 
tried  this  experiment,  in  or- 
der to  see  whether  the  mouse, 
after  it  had  killed,  would  eat 
the  scorpions;  but  the  little 
quadruped  seemed  entirely  sa- 
tisfied with  the  victory,  and 
even  survived  the  severity  of 
the  wounds  it  had  received. 
Wolkamer  tried  the  courage 
of  the  scorpion  against  the 
large  spider,  and  enclosed  se- 
veral of  both  kinds  in  glass 
vessels  for  that  purpose.*  The 
success  of  this  combat  was 
very  remarkable.  The  spider 
at  first  used  all  its  efforts  to 
immesh  the  scorpion  in  its 

* ‘ Ephemerides,’  Dec.  2,  168/. 
Obsei*.  224.— Author. 
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web,  which  he  immediately 
began  spinning ; but  the  scor- 
pion rescued  itself  from  the 
danger,  by  stinging  its  adver- 
sary to  death : it  soon  after 
cut  off  with  its  claws  all  the 
legs  of  the  spider,  and  then 
sucked  all  the  internal  parts 
at  its  leisure.  If  the  scor- 
pion’s skin  had  not  been  so 
hard,  Wolkamer  is  of  opinion 
that  the  spider  would  have 
obtained  the  victory;  for  he 
had  often  seen  one  of  these 
spiders  destroy  a toad. 

The  fierce  spirit  of  this  ani- 
mal is  equally  dangerous  to 
its  own  species;  for  scorpions 
are  the  crudest  enemies  to 
each  other.  Maupertuis  put 
about  a hundred  of  them  to- 
gether in  the  same  glass;  and 
they  scarce  came  into  contact, 
when  they  began  to  exert  all 
their  rage  in  mutual  destruc- 
tion : there  was  nothing  to  be 
seen  but  one  universal  car- 
nage, without  any  distinction 
of  age  or  sex  ; so  that  in  a few 
days  there  remained  only  four- 
teen, which  had  killed  and  de- 
voured all  the  rest. 

But  their  unnatural  malig- 
nity is  still  more  apparent  in 
their  cruelty  to  their  offspring. 
He  inclosed  a female  scorpion, 
big  with  young,  in  a glass 
vessel,  and  she  was  seen  to 
devour  them  as  fast  as  they 
were  excluded:  there  was  but 
‘-lie  only  of  the  number  that 


escaped  the  general  destruc- 
tion, by  taking  refuge  on  the 
back  of  its  parent ; and  this 
soon  after  revenged  the  cause 
of  its  brethren,  by  killing  the 
old  one  in  its  turn. 

Such  is  the  terrible  and  un- 
relenting nature  of  this  in- 
sect, which  neither  the  bonds 
of  society  nor  of  nature  can 
reclaim : it  is  even  asserted 
that,  when  driven  to  an  ex- 
tremity, the  scorpion  will  of- 
ten destroy  itself.  The  fol- 
lowing experiment  was  inef- 
fectually tried  by  Maupertuis ; 
but  I am  so  well  assured  of  it 
by  many  eye-witnesses,  who 
have  seen  it  both  in  Italy  and 
America,  that  I have  no  doubt 
remaining  of  its  veracity.  A 
scorpion,  newly  caught,  is 
placed  in  the  midst  of  a circle 
of  burning  charcoal,  and  thus 
an  egress  prevented  on  every 
side  : the  scorpion,  as  I arn  as- 
sured, runs  for  about  a minute 
round  the  circle,  in  hopes  of 
escaping  : but  finding  that  im- 
possible, it  stings  itself  on  the 
back  of  the  head,  and  in  this 
manner  the  undaunted  suicide 
instantly  expires. 

It  is  happy  for  mankind 
that  these  animals  are  thus 
destructive  to  each  other ; 
since  otherwise  they  would 
multiply  in  so  great  a degree, 
as  to  render  some  countries 
uninhabitable.  The  male  and 
female  of  this  insect  are  very 
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easily  distinguishable  ; the 
male  being  smaller  and  less 
hairy.  The  female  brings  forth 
her  young  alive,  and  perfect 
in  their  kind.*  Redi  having 
bought  a quantity  of  scor- 
pions, selected  the  females, 
which  by  their  size  and  rough- 
ness were  easily  distinguish- 
able from  the  rest,  and  put- 
ting them  in  separate  glass 
vessels,  he  kept  them  for  some 
days  without  food.  In  about 
five  days  one  of  them  brought 
forth  thirty-eight  young  ones, 
well  shaped,  and  of  a milk- 
white  colour,  which  changed 
every  day  more  and  more  in- 
to a dark  rusty  hue.  Another 
female,  in  a different  vessel, 
brought  forth  twenty-seven  of 
the  same  colour : and  the  day 
following,  the  young  ones 
seemed  all  fixed  to  the  back 
and  belly  of  the  female.  For 
near  a fortnight  all  these  con- 
tinued alive  and  well : but  af- 
terwards some  of  them  died 
daily ; until,  in  about  a month, 
they  all  died  except  two. 

Were  it  worth  the  trouble, 
these  animals  might  be  kept 
living  as  long  as  curiosity 
should  think  proper  Their 


* All  the  Scorpion  tribe  aie  pro- 
duced from  eggs,  of  w hich  one  fe- 
male has  a considerable  number. 
After  their  escape  from  the  egg, 
they  undergo  no  farther  transfor- 
mation, except  occasionally  cast- 
ing their  skin  like  the  spider. — 
Author. 


chief  food  is  worms  and  in- 
sects ; and  upon  a proper  sup- 
ply of  these,  their  lives  might 
be  lengthened  to  their  natu- 
ral extent.  How  long  that 
may  be,  we  are  not  told  ; but  if 
we  may  argue  from  analogy, 
it  cannot  be  less  than  seven 
or  eight  years ; and  perhaps, 
in  the  larger  kind,  double  that 
duration.  As  they  have  some- 
what the  form  of  the  lobster, 
so  they  resemble  that  animal 
in  casting  their  shell,  or  more 
properly  their  skin  ; since  it  is 
softer  by  far  than  the  cover- 
ing of  the  lobster,  and  set 
with  hairs,  which  grow  from 
it  in  great  abundance,  parti- 
cularly at  the  joinings.  The 
young  lie  in  the  womb  of  the 
parent,  each  covered  up  in  its 
own  membrane,  to  the  num- 
ber of  forty  or  fifty,  and  unit- 
ed to  each  other  by  an  oblong 
thread,  so  as  to  exhibit  alto- 
gether the  form  of  a chaplet. 

Such  is  the  manner  in 
which  the  common  scorpion 
produces  its  young;  but  there 
is  a scorpion  of  America,  pro- 
duced from  the  egg,  in  the 
manner  of  the  spider.  The 
eggs  are  no  larger  than  pin- 
points ; and  they  are  deposited 
in  a web,  which  they  spin 
from  their  bodies,  and  carry 
about  with  them  till  they  are 
hatched.  As  soon  as  the  young 
ones  are  excluded  from  the 
shell,  they  get  upon  the  back 
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of  the  parent,  who  turns  her 
tail  over  them,  and  defends 
them  with  her  sting.  It  seems 
probable,  therefore,  that  cap- 
tivity produces  that  unnatural 


disposition  in  the  scorpion 
which  induces  it  to  destroy 
its  young  ; since,  at  liberty,  it 
is  found  to  protect  them  with 
such  unceasing  assiduity. 


CHAP.  X. 

OP  THE  SCOLOPENDRA,  AND  GALLY-WORM. 


Of  these  hideous  and  angry 
insects  we  know  little,  except 
the  figure  and  the  noxious 
qualities.  Though  with  us 
there  are  insects  somewhat  re- 
sembling them  in  form,  we 
are  placed  at  a happy  distance 
from  such  as  are  really  for- 
midable. With  us  they  seldom 
grow  above  an  inch  long ; in 
the  tropical  climates  they  are 
often  found  above  a quarter 
of  a yard. 

The  Scolopendra  is  other- 
wise called  the  Centipes,  from 
the  number  of  its  feet ; and  it 
is  very  common  in  many  parts 
of  the  world,  especially  be- 
tween the  tropics.  Those  of 
the  East  Indies,  where  they 
grow  to  the  largest  size,  are 
about  six  inches  long,  of  a 
ruddy  colour,  and  as  thick  as 
a man’s  finger  : they  consist 
of  many  joints  ; and  from 
each  joint  is  a leg  on  each 
side : they  are  covered  with 
hair,  and  seem  to  have  no 
eyes ; but  there  are  two  feel- 


ers on  the  head,  which  they 
make  use  of  to  find  out  the 
way  they  are  to  pass  : the 
head  is  very  round,  with  two 
small  sharp  teeth,  with  which 
they  inflict  wounds  that  are 
very  painful  and  dangerous. 
A sailor  that  was  bit  by  one 
on  board  a ship,  felt  an  ex- 
cessive pain,  and  his  life  was 
supposed  to  be  in  danger  : 
however,  he  recovered  by  the 
application  of  three  roasted 
onions  to  the  part,  and  was 
soon  quite  well.  Of  this  ani- 
mal there  are  different  kinds ; 
some  living,  like  worms,  in 
holes  in  the  earth  ; others 
under  stones,  and  among  rot- 
ten wood  : so  that  nothing  is 
more  dangerous  than  remov- 
ing those  substances,  in  the 
places  where  they  breed. 

The  Gally-worm  differs  from 
the  scolopendra,  in  having 
double  the  number  of  feet ; 
there  being  two  on  each  side, 
to  every  joint  of  the  body. 
Some  of  them  are  smooth, 
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and  others  hairy;  some  are 
yellow,  some  black,  and  some 
brown.  They  are  found  among 
decayed  trees,  between  the 
wood  and  the  bark ; as  also 
among  stones  that  are  covered 
with  moss.  They  all,  when 
touched,  contract  themselves, 
rolling  themselves  up  like  a 
ball.  Whatever  may  be  their 
qualities  in  the  tropical  parts 
of  the  world,  in  Europe  they 
are  perfectly  harmless ; hav- 
ing been  often  handled  and 
irritated,  without  any  vindic- 
tive consequences. 


All  these,  as  well  as  the 
scorpion,  are  supposed  to  be 
produced  perfect  from  the 
parent,  or  the  egg ; and  to 
undergo  no  changes  after  their 
first  exclusion.  They  are  seen 
of  all  sizes ; and  this  is  a suf- 
ficient inducement  to  suppose, 
that  they  preserve  their  first 
appearance  through  the  whole 
of  their  existence.  It  is  proba- 
ble, however,  that,  like  most 
of  this  class,  they  often  change 
their  skins  ; but  of  this  we 
have  no  certain  information. 


CHAP.  XI. 

OF  THE  LEECH. 


The  last  of  this  wingless  tribe 
that  I shall  mention  is  the 
Leech,  which,  like  all  the 
former,  undergoes  no  varie- 
ties of  transformation  ; but 
when  once  excluded  from  the 
body  of  the  parent,  preserves 
its  first  figure  to  the  end.  I 
place  the  history  of  the  leech 
among  the  first  class  of  in- 
sects; while  I have  degraded 
the  Earth-worm,  the  Taenia, 
and  the  Polypus,  into  the  class 
of  zoophytes,  or  that  imper- 
fect tribe  which  serves  to 
make  the  shade  between  ani- 


mal and  vegetable  nature. 
Not  but  that  the  earth-worm 
or  the  polypus  have  their  mo- 
tions, their  appetites,  and  their 
vital  principles,  as  complete 
as  the  leech,  and,  to  a cursory 
view,  appear  every  way  as 
complete  animals.  But  there 
is  one  circumstance  that  lays 
the  line  between  them ; that 
exalts  the  one,  and  degrades 
the  other.  The  earth-worm 
and  the  polypus  may  be  cut 
into  pieces,  and  each  piece 
will  produce  a new  and  per- 
fect animal : the  leech  can- 
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not  suffer  this  dissection,  but 
dies  when  cut  in  two  ; an  evi- 
dent instance  that  it  is  pos- 
sessed of  a more  perfect  or- 
ganisation than  those  animals 
which  it  otherwise  very  much 
resembles. 

The  leech,  from  its  uses  in 
medicine,  is  one  of  those  in- 
sects that  man  has  taken  care 
to  provide  ; but,  of  a great 
variety,  one  kind  only  is  con- 
sidered as  serviceable.  The 
horse-leech,  which  is  the 
largest  of  all,  and  grows  to 
four  inches  in  length,  with  a 
glossy  black  surface,  is  of  no 
use,  as  it  will  not  stick  to  the 
skin  ; the  snail  leech  is  but  an 
inch  in  length  ; and  though  it 
will  stick,  is  not  large  enough 
to  extract  a sufficient  quantity 
of  blood  from  the  patient ; 
the  broad-tailed  leech,  which 
grows  to  an  inch  and  a half 
in  length,  with  the  back  raised 
into  a sort  of  ridge,  will  stick 
but  on  very  few  occasions : it 
is  the  large  brown  leech,  with 
a whitish  belly,  that  is  made 
use  of  in  medicine,  and  whose 
history  best  merits  our  curi- 
osity. 

The  leech  has  the  general 
figure  of  a worm,  and  is  about 
as  long  as  one’s  middle  finger. 
Its  skin  is  composed  of  rings, 
by  means  of  which  it  is  pos- 
sessed of  its  agility,  and  swims 
in  water.  It  contracts  itself, 
when  out  of  water,  in  such 


a manner,  that  when  touch- 
ed it  is  not  above  an  inch 
long.  It  has  a small  head, 
and  a black  skin,  edged  with 
a yellow  line  on  each  side, 
with  some  yellowish  spots  on 
the  back.  The  belly  also, 
which  is  of  a reddish  colour, 
is  marked  with  whitish  yellow 
spots.  But  the  most  remark- 
able part  of  this  animal  is  the 
mouth,  which  is  composed  of 
two  lips,  that  take  whatever 
form  the  insect  finds  conve- 
nient. When  at  rest,  the 
opening  is  usually  triangular  ; 
and  within  it  are  placed  three 
very  sharp  teeth,  capable  of 
piercing  not  only  the  human 
skin,  but  also  that  of  a horse 
or  an  ox.  Still  deeper  in  the 
head  is  discovered  the  tongue, 
which  is  composed  of  a strong 
fleshy  substance,  and  which 
serves  to  assist  the  animal  in 
sucking,  when  it  has  inflicted 
its  triple  wound  ; for  no  soon- 
er is  this  voracious  creature 
applied  to  the  skin,  than  it 
buries  its  teeth  therein,  then 
closes  its  lips  round  the  wounds 
which  it  has  made ; and  thus, 
in  the  manner  of  a cupping- 
glass,  extracts  the  blood  as  it 
flows  to  the  different  orifices. 

In  examining  this  animal’s 
form  farther  towards  the  tail, 
it  is  seen  to  have  a gullet  and 
an  intestinal  canal,  into  which 
the  blood  flows  in  great  abun- 
dance. On  each  side  of  this 
z 
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are  seen  running  along  seve- 
ral little  bladders,  which,  when 
the  animal  is  empty,  seem 
to  be  filled  with  nothing  but 
water ; but  when  it  is  gorging 
blood,  they  seem  to  commu- 
nicate with  the  intestines,  and 
receive  a large  portion  of  the 
blood  which  flows  into  the 
body.  If  these  bladders  should 
be  considered  as  so  many  sto- 
machs, then  every  leech  will 
be  found  to  have  twenty-four. 
But  what  is  most  extraordi- 
nary of  all  in  this  animal’s 
formation  is,  that  though  it 
takes  so  large  a quantity  of 
food,  it  has  no  anus  or  pas- 
sage to  eject  it  from  the  body 
when  it  has  been  digested. 
On  the  contrary,  the  blood 
which  the  leech  has  thus  suck- 
ed remains  for  several  months 
clotted  within  its  body,  black- 
ened a little  by  the  change, 
but  no  way  putrefied,  and  very 
little  altered  in  its  texture  or 
consistence.  In  what  manner 
it  passes  through  the  animal’s 
body,  or  how  it  contributes  to 
its  nourishment,  is  not  easily 
accounted  for.  The  water  in 
which  they  are  kept  is  very 
little  discoloured  by  their  con- 
tinuance ; they  cannot  be  sup- 
posed to  return  the  blood  by 
the  same  passage  through 
which  it  was  taken  in  : it  only 
remains,  therefore,  that  it  goes 
off  through  the  pores  of  the 
body,  and  that  these  are  suf- 


ficiently large  to  permit  its 
exclusion. 

But  it  is  not  in  this  instance 
alone  that  the  leech  differs 
from  all  other  insects.  It  was 
remarked  in  a former  chapter, 
that  the  whole  insect  tribe 
had  the  opening  into  their 
lungs  placed  in  their  sides, 
and  that  they  breathe  through 
those  apertures  as  other  ani- 
mals through  the  mouth.  A 
drop  of  oil  poured  on  the 
sides  of  a wasp,  a bee,  or  a 
worm,  would  quickly  suffocate 
them,  by  stopping  up  the 
passages  through  which  they 
breathe  : but  it  is  otherwise 
with  the  leech,  for  this  ani- 
mal may  be  immersed  in  oil 
without  injury;  nay,  it  will 
live  therein  ; and  the  only 
damage  it  will  sustain  is,  that, 
when  taken  out,  it  will  be 
seen  to  cast  a fine  pellucid 
skin  exactly  of  the  shape  of 
the  animal,  after  which  it  is 
as  alert  and  vigorous  as  be- 
fore. It  appears  from  hence 
that  the  leech  breathes  through 
the  mouth;  and,  in  fact,  it 
has  a motion  that  seems  to 
resemble  the  act  of  respira- 
tion in  more  perfect  animals : 
but  concerning  all  this  we  are 
very  much  in  the  dark. 

This  animal  seems  to  differ 
from  all  others  in  several  re- 
spects : the  rest  of  the  reptile 
tribe  are  brought  forth  from 
eggs  ; the  leech  is  viviparous, 
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and  produces  its  young,  one 
after  the  other,  to  the  number 
of  forty  or  fifty  at  a birth.  It 
is  probable  that,  like  the  snail, 
each  insect  contains  the  two 
sexes  and  that  it  impregnates 
and  is  impregnated  in  the  same 
manner.  The  young  ones  are 
chiefly  found  in  the  month  of 
July,  in  shallow  running  wa- 
ters, and  particularly  when 
they  are  tepified  by  the  rays 
of  the  sun.  The  large  ones 
are  chiefly  sought  after ; and 
being  put  into  a glass  vessel 
filled  with  water,  they  remain 
for  months,  nay,  for  years, 
without  taking  any  other  sub- 
sistence. But  they  never  breed 
in  this  confinement  ; and, 
consequently,  what  regards 
that  part  of  their  history  still 
remains  obscure. 

In  this  part  of  the  world 
they  seldom  grow  to  above 
four  inches  ; but  in  America 
and  the  East  they  are  found 
from  six  to  seven.  Their  pools 
there  abound  with  them  in 
such  numbers,  that  it  would 
be  dangerous  bathing,  if  foi» 
no  other  consideration.  Our 
sailors  and  soldiers,  who  in  the 
last  war  were  obliged  to  walk 
in  those  countries  through 
marshy  grounds,  talk  with 
terror  of  the  number  of  leeches 
that  infested  them  on  their 
march.  Even  in  some  parts 
of  Europe  they  increase  so  as 
to  become  formidable.  Sede- 


lius,  a German  physician,  re- 
lates, that  a girl  of  nine  years 
old,  who  was  keeping  sheep 
near  the  city  of  Bomist  in 
Poland,  perceiving  a soldier 
making  up  to  her,  went  to  hide 
herself  in  a neighbouring 
marsh  among  some  bushes ; 
but  the  number  of  leeches  was 
so  great  in  that  place,  and  they 
stuck  to  her  so  close,  that  the 
poor  creature  expired  from 
the  quantity  of  blood  which 
she  lost  by  their  united  ef- 
forts. Nor  is  this  much  to  be 
wondered  at,  since  one  of 
those  insects,  which  when  emp- 
ty generally  weighs  but  a scru- 
ple, will,  when  gorged,  weigh 
more  than  two  drachms.* 

* It  appears  from  Percival’s  de 
scription  of  Ceylon,  that  a very 
peculiar  species  of  leech  is  found 
in  the  marshes  of  that  island  : — • 

“Besides  the  leeches  employed 
by  apothecaries,  to  reduce  tumours, 
and  carry  off  corrupted  blood, there 
is  another  species,  which  infests 
in  immense  numbers  the  woods 
and  swampy  grounds  of  Ceylou, 
particularly  in  the  rainy  season, 
to  the  great  annoyance  of  every 
one  who  passes  through  them. 
The  leeches  of  this  species  are  very 
small,  not  being  much  bigger  than 
a pin  ; and  are  of  a dark  speckled 
colour.  In  their  motions  they  do 
not  crawl  like  a worm,  or  like  the 
leeches  we  are  accustomed  to  see 
in  Europe,  but  keep  constantly 
springing,  by  first  fixing  their  head 
on  a place,  and  bringing  their  tail 
up  to  it  by  a sudden  jerk,  while 
at  the  same  time  their  head  is 
thrown  forward  for  another  hold. 
In  this  manner  they  move  so  ex- 
ceedingly quick,  that  before  they 
are  perceived,  they  contrive  to  get 
upon  one’s  clothes,  when  they  im- 
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When  leeches  are  to  he  ap- 
plied, the  best  way  is  to  take 
them  from  the  water  in  which 
they  are  contained  about  an 
hour  before,  for  they  thus  be- 
come more  voracious,  and  fast- 
en more  readily.  When  saturat- 
ed with  blood,  they  generally 
fall  off  of  themselves  ; but  if 
it  be  thought  necessary  to 
take  them  from  the  wound, 
care  should  be  used  to  pull 
them  very  gently,  or  even  to 
sprinkle  them  with  salt,  if 
they  continue  to  adhere : for 
if  they  be  plucked  rudely 
away,  it  most  frequently  hap- 
pens that  they  leave  their 
teeth  in  the  wound,  which 
makes  a very  troublesome  in- 


mediately  endeavour, by  some  aper- 
ture, to  find  an  entrance  to  the 
skin.  As  soon  as  they  reach  it, 
they  begin  to  draw  Hood;  and  as 
they  can  effect  this  even  through 
the  light,  clothing  worr  in  this 
climate,  it  is  almost  impossible 
to  pass  through  the  woods  and 
swamps  in  rainy  weather  without 
being  covered  with  blood.  On 
our  way  to  Candy,  in  marching 
through  the  narrow  paths  among 
the  woods,  we  were  teriibly  an- 
noyed by  these  vermin  ; for  when- 
ever any  of  us  sat  dow'n,  or  even 
halted  for  a moment,  we  were  sure 
to  be  immediately  attacked  by 
multitudes  of  them  ; and  before 
we  could  get  rid  of  them  our  gloves 
and  boots  were  filled  with  blood. 
This  was  attended  with  no  small 
danger  ; for  if  a soldier  were  from 
drunkenness  or  fatigue  to  fall  a- 


flammation,  and  is  often  at- 
tended with  danger.  If  they 
be  slow  in  fixing  to  the  part, 
they  are  often  enticed  by  rub- 
bing it  with  milk  or  blood,  or 
water  mixed  with  sugar.  As 
salt  is  a poison  to  most  insects, 
many  people  throw  it  upon 
the  leech  when  it  has  drop- 
ped from  the  wound,  by  which 
means  it  disgorges  the  blood 
it  has  swallowed,  and  it  is 
then  kept  for  repeated  appli- 
cation. They  seldom,  how- 
ever, stick  after  this  opera- 
tion ; and  as  the  price  is  but 
small,  fresh  leeches  should 
always  be  applied  whenever 
such  application  is  thought 
necessary. 


sleep  on  the  ground,  he  must  have 
perished  by  bleeding  to  death.  On 
rising  in  the  morning  1 have  often 
found  my  bed  clothes  and  skin 
covered  with  blood  in  an  alarming 
manner.  The  Dutch,  in  their 
marches  iuto  the  interior,  at  dif- 
ferent times  lost  several  of  their 
men  ; and  on  our  setting  out,  they 
told  ns  we  should  hardly  be  able  to 
make  our  way  for  them.  But  though 
we  were  terribly  annoyed,  we  all 
^escaped  without  any  serious  aeci- 
*dent.  Other  animals,  as  well  as 
man,  are  subject  to  the  attacks  of 
these  leeches.  Horses  in  particu- 
lar, from  their  excessive  plunging 
and  kicking  to  get  rid  of  these 
creatures  when  they  fasten  upon 
them,  render  it  very  unsafe  for  any 
one  to  ride  through  the  woods  of 
the  interior.” — Ed. 
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CHAP.  I. 

OF  THE  SECOND  ORDER  OF  INSECTS. 


In  the  former  part  we  gave  a 
concise  history  of  the  most 
considerable  insects  that,  with- 
out wings,  were  produced  in  a 
perfect  state  ; either  from  the 
body  of  the  parent  alive,  like 
quadrupeds,  or,  from  the  egg, 
in  the  manner  of  birds.  We 
come  now  to  a second  order 
of  insects,  that  are  produced 
from  the  egg,  like  the  former, 
but  not  in  a perfect  state ; 
for,  when  first  excluded  they 
are  without  wings.  This,  how- 
ever, does  not  hinder  the  exer- 
cise of  their  animal  functions; 
the  insect,  although  not  yet 
come  to  perfection,  walks, 
leaps,  and  eats ; nor  is  it  ever 
deprived  of  motion,  only  that 
it  rests  a little  when  it  is  about 


to  cast  that  part  of  its  skin 
previous  to  its  state  of  per- 
fection. It  is  then  seen  to 
assume  two  wings,  which, 
like  a budding  flower,  burst 
through  the  case  that  contain- 
ed them,  and  the  animal  be- 
comes a winged  insect  in  its 
state  of  the  highest  perfec- 
tion. 

To  this  order  we  may  refer 
the  Libella,  or  Dragon-Fly; 
the  Formica  Leo,  or  Lion- 
Ant  ; the  Grasshopper  ; the 
Locust  ; the  Cricket  ; the 
Wood  - Cricket  ; the  Mole- 
Cricket ; the  Flea- Locust ; the 
Flying-Bug  ; the  Tipula  ; the 
Water -Scorpion  ; the  Noto- 
necta,  or  Water -Fly  ; and 
many  others. 
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CHAP.  II. 

OF  THE  LIBELLA,  OR  DRAGON-FLY, 


Of  all  the  flies  which  adorn 
or  diversify  the  face  of  na- 
ture, these  are  the  most  va- 
rious and  the  most  beautiful : 
they  are  of  all  colours ; green, 
blue,  crimson,  scarlet,  white : 
some  unite  a variety  of  the 
most  vivid  tints,  and  exhibit 
in  one  animal  more  different 
shades  than  are  to  be  found 
in  the  rainbow.  They  are 
called,  in  different  parts  of  the 
kingdom,  by  different  names ; 
but  none  can  be  at  a loss  to 
know  them,  as  they  are  dis- 
tinguished from  all  other  flies 
by  the  length  of  their  bodies, 
by  the  largeness  of  their  eyes, 
and  the  beautiful  transparency 
of  their  wings,  which  are  four 
in  number.  They  are  seen  in 
summer  flying  with  great  ra- 
pidity near  every  hedge,  and 
by  every  running  brook; -they 
sometimes  settle  on  the  leaves 
of  plants,  and  sometimes  keep 
for  hours  together  on  the 
wing. 

Dragon-Flies,  though  there 
are  three  or  four  different 
kinds,  yet  agree  in  the  most 
striking  parts  of  their  history, 
and  one  account  may  serve 


for  all.  The  largest  sort  are 
generally  found  from  two  to 
three  inches  long ; their  tail  is 
forked;  their  body  divided  in- 
to eleven  rings ; their  eyes  are 
large,  homy,  and  transparent, 
divided  by  a number  of  inter- 
sections; and  their  wings,  that 
always  lie  flat  when  they  are 
at  rest,  are  of  a beautiful 
glossy  transparency  ; some- 
times shining  like  silver,  and 
sometimes  glistening  like  gold. 
Within  the  mouth  are  to  be 
seen  two  teeth  ^overed  with  a 
beautiful  lip  : with  these  the 
creatures  bite  fiercely  when 
they  are  taken  ; but  their  bite 
is  perfectly  harmless,  as  I have 
experienced  more  than  once. 

These  insects,  beautiful  as 
they  are,  are  produced  from 
eggs,  which  are  deposited  in 
the  water,  where  they  remain 
for  some  time  without  seem- 
ing life  or  motion.  They  are 
ejected  by  the  female  into  the 
water  in  clusters,  like  a bunch 
of  grapes,  where  they  sink  to 
the  bottom  by  their  natural 
weight,  and  continue  in  that 
state  till  the  young  ones  find 
strength  enough  to  break  the 
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shell,  and  to  separate  from  I 
each  other.  The  form  in  which 
they  first  show  life  is  that  of 
a worm  with  six  legs,  bearing 
a strong  resemblance  to  the 
<^ragon-fly  in  its  winged  state, 
except  that  the  wings  are  yet 
concealed  within  a sheath  pe- 
culiar to  this  animal.  The 
rudiments  of  these  appear  in 
bunches  on  the  back,  within 
which  the  wings  are  folded  up 
into  each  other,  while  all  the 
colours  and  varieties  of  paint- 
ing appear  transparent  through 
the  skin.  These  animals,  up- 
on quitting  the  egg,  still  con- 
tinue in  the  water,  where  they 
creep  and  swim,  but  do  not 
move  swiftly.  They  have  like- 
wise a sharp  sight,  and  im- 
mediately sink  to  the  bottom 
if  any  one  comes  to  the  places 
wherein  they  live,  or  when- 
ever they  perceive  the  least 
uncommon  object.  Their  food 
at  that  time  is  soft  mud  and 
the  glutinous  earthy  substances 
that  are  found  at  the  bottom. 

When  these  animals  prepare 
to  change  from  their  reptile 
to  their  flying  state,  they  then 
move  out  of  the  water  to  a 
dry  place ; as  into  grass ; to 
pieces  of  wood,  stone,  or  any 
thing  else  they  meet  with. 
They  there  firmly  fix  their 
acute  claws ; and,  for  a short 
time,  continue  quite  immova- 
ble, as  if  meditating  on  the 
change  they  are  to  undergo. 


It  is  then  observed,  that  the 
skin  first  opens  on  the  head 
and  back ; and  out  of  this 
opening  they  exhibit  their  real 
head  and  eyes,  and  at  length 
their  six  legs  ; whilst,  in  the 
mean  time,  the  hollow  and 
empty  skin,  or  slough  of  their 
legs,  remains  firmly  fixed  in 
its  place.  After  this,  the  en- 
closed creature  creeps  forward 
by  degrees ; and  by  this  means 
draws  first  its  wings  and  then 
its  body  out  of  the  skin ; and 
proceeding  a little  farther,  sits 
at  rest  for  some  time,  as  if 
immovable.  During  this  time, 
the  wings,  which  were  moist 
and  folded,  begin  by  degrees 
to  expand  themselves,  and  to 
make  smooth  and  even  all 
those  plaits  which  were  laid 
against  each  other,  like  a 
closed  fan.  The  body  is  like- 
wise insensibly  extended,  un- 
til all  the  limbs  have  obtained 
their  proper  size  and  dimen- 
sions. All  these  surprising 
and  difficult  operations  are 
accomplished  by  the  force  of 
the  blood  and  the  circulating 
humours.  The  creature  can- 
not at  first  make  use  of  its 
new  wings,  and  therefore  is 
forced  to  stay  in  the  same 
place  until  all  its  limbs  are 
dried  by  the  circumambient 
air.  It  soon,  however,  begins 
to  enter  upon  a more  noble 
life  than  it  had  hitherto  led 
in  the  bottom  of  the  brook ; 
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and  from  creeping  slowly  and 
living  accidentally,  it  now 
wings  the  air,  and  makes 
choice  from  amidst  the  variety 
of  its  provisions. 

Indeed,  no  animal  is  more 
amply  fitted  for  motion,  sub- 
sistence, and  enjoyment.  As 
it  haunts  and  seeks  after  its 
food  flying  in  the  air,  nature 
has  provided  it  with  two  large 
eyes,  which  make  almost  the 
whole  head,  and  which  re- 
semble glittering  mother-of- 
pearl.  It  has  also  four  ex- 
pansive silver-coloured  wings, 
with  which,  as  with  oars,  it 
can  turn  itself  with  prodi- 
gious velocity;  and  to  assist 
these,  it  is  furnished  with  a 
very  long  body,  which,  like  a 
rudder,  directs  its  motions. 
As  the  wings  are  long,  and 
the  legs  short,  they  seldom 
walk,  but  are  ever  seen  either 
resting  or  flying.  For  this 
reason,  they  always  choose  dry 
branches  of  trees  or  shrubs 
to  remain  on  ; and  when  they 
have  refreshed  themselves  a 
little  they  renew  their  flight. 
Thus  they  are  seen  adorning 
the  summer  with  a profusion 
of  beauty,  lightly  traversing 
the  air  in  a thousand  direc- 
tions, and  expanding  the  most 
beautiful  colours  to  the  sun. 
The  garden,  the  forest,  the 
hedges,  and  the  rivulets  are 
animated  by  their  sports ; and 
there  are  few  who  have  been 


brought  up  in  the  country, 
who  have  not  employed  a part 
of  their  childhood  in  the  pur- 
suit. 

But  while  these  beautiful 
flies  appear  to  us  so  idly  and 
innocently  employed,  they  are 
in  fact  the  greatest  tyrants  of 
the  insect  tribe  ; and,  like  the 
hawk  among  birds,  are  only 
hovering  up  and  down  to 
seize  their  prey.  They  are  the 
strongest  and  the  most  cou- 
rageous of  all  winged  insects  ; 
nor  is  there  one,  how  large 
soever,  that  they  will  not  at- 
tack and  devour.  The  blue- 
fly,  the  bee,  the  wasp,  and  the 
hornet,  they  make  their  con- 
stant prey  ; and  even  the  but- 
terfly, that  spreads  so  large  a 
wing,  is  often  caught  and 
treated  without  mercy.  Their 
appetite  seems  to  know  no 
bounds  ; they  spend  the  whole 
day  in  the  pursuit,  and  have 
been  seen  to  devour  three 
times  their  own  size  in  the 
capture  of  a single  hour.  They 
seize  their  prey  flying  with 
their  six  claws,  and  tear  it 
easily  to  pieces  with  their 
teeth,  which  are  capable  of  in- 
flicting troublesome  wounds. 

But  the  males  are  upon  the 
wing  for  another  purpose  be- 
side that  of  food,  as  they  are 
very  salacious,  and  seek  the 
females  with  great  ardor.  The 
sun  no  sooner  begins  to  warm 
the  fields,  than  the  males  are 
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found  assiduously  employed 
each  in  seeking  its  mate  ; and 
no  sooner  does  a female  ap- 
pear but  two  or  three  males 
are  seen  pursuing  and  endea- 
vouring to  seize  her  with  all 
their  arts  and  agility.  It  is 
in  vain  that  she  dies  from 
one  branch  to  another,  and 
settles  upon  them ; he  keeps 
fixed,  and  often  continues  in 
this  situation  for  three  or  four 
hours  successively.  When  he 
fiies,  she  is  obliged  to  fiy  with 
him;  but  he  still  directs  the 
way:  and  though  she  moves 


her  wings,  she  seems  entirely 
guided  by  his  motion.  As  yet, 
however,  the  business  of  im- 
pregnation is  not  performed ; 
for  to  this  the  female  must 
contribute  ; and  she  at  last 
seems,  by  the  continuance  of 
her  constraint,  to  comply.  An 
hour  or  two  after  this  she  dies 
to  some  neighbouring  pool, 
where  she  deposits  her  eggs, 
as  was  already  mentioned. 
There  they  continue  in  a rep- 
tile state  for  a year ; and  then 
are  changed  into  a beautiful 
dy,  resembling  the  parent. 


CHAP.  III. 

OF  THE  FORMICA  LEO,  OR  LION-ANT. 


Although  this  animal  pro- 
perly belongs  to  no  order  of 
insects,  yet  as  it  is  changed 
into  a fiy  very  much  resem- 
bling that  described  in  the 
preceding  chapter,  it  may  not 
be  improper  to  give  its  his- 
tory here.  If  we  consider  the 
life  of  this  animal,  in  its  dif- 
ferent stages  of  existence,  we 
shall  find  it  equally  wonder- 
ful in  all ; but  as  it  changes 
to  a dragon-fiy,  what  we  have 
said  of  that  animal  above 
need  not  be  repeated  here. 


The  lion-ant,  when  it  becomes 
an  inhabitant  of  air,  in  every 
respect  resembles  that  which 
has  already  been  described; 
its  glossy  wings,  its  voracious 
appetites,  its  peculiar  manner 
of  generation,  are  entirely  the 
same.  It  is  in  its  reptile 
state  that  it  differs  from  all 
other  insects ; and  in  that 
state  it  will  be  amusing  to 
pursue  its  history. 

The  lion-ant,  in  its  reptile 
state,  is  of  the  size  of  a com- 
mon wood-louse,  but  some- 
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what  bToader.  It  has  a pretty 
long  head  and  a roundish 
body,  which  becomes  a little 
narrower  towards  the  tail. 
The  colour  is  a dirty  gray, 
speckled  with  black,  and  the 
body  is  composed  of  several 
flat  rings,  which  slip  one  upon 
another.  It  has  six  feet,  four 
of  which  are  fixed  to  the 
breast,  and  two  to  the  neck. 
The  head  is  small  and  flat, 
and  before  there  are  two  little 
smooth  horns  or  feelers,  which 
are  hard,  about  a quarter  of 
an  inch  long,  and  crooked  at 
the  ends.  At  the  basis  of  the 
feelers  there  are  two  small 
black  lively  eyes,  by  which  it 
can  see  the  smallest  object, 
as  is  easily  discovered  by  its 
starting  from  every  thing  that 
approaches. 

To  a form  so  unpromising, 
and  so  ill  provided  for  the 
purposes  of  rapacity,  this  ani- 
mal unites  the  most  ravenous 
appetites  in  nature ; but  to 
mark  its  imbecility  still  strong- 
er, as  other  animals  have  wings 
or  feet  to  enable  them  to  ad- 
vance towards  their  prey,  the 
lion-ant  is  unprovided  with 
such  assistance  from  either. 
It  has  legs,  indeed  ; but  these 
only  enable  it  to  run  back- 
ward, so  that  it  could  as  soon 
die  as  make  the  smallest  pro- 
gressive motion.  Thus  fa- 
mished and  rapacious  as  it 
ever  seems,  its  prey  must 


come  to  it,  or  rather  into  the 
snare  provided  for  it,  or  the 
insidious  assassin  must  starve. 

But  nature,  that  has  denied 
it  strength  or  swiftness,  has 
given  it  an  equivalent  in  cun- 
ning, so  that  no  animal  fares 
more  sumptuously,  without 
ever  stirring  from  its  retreat. 
For  this  purpose,  it  chooses 
a dry  sandy  place  at  the  foot 
of  a wall,  or  under  some  shel- 
ter, in  order  to  preserve  its 
machinations  from  the  rain. 
The  driest  and  most  sandy 
spot  is  the  most  proper  for  it; 
because  a heavy  clogged  earth 
would  defeat  its  labour.  When 
it  goes  about  to  dig  the  hole 
where  it  takes  its  prey,  it  be- 
gins to  bend  the  hinder  part 
of  its  body,  which  is  pointed, 
and  thus  works  backward  ; 
making,  after  several  attempts, 
a circular  furrow,  which  serves 
to  mark  out  the  size  of  the 
hole  it  intends  making,  as  the 
ancients  marked  out  the  limits 
of  a city  with  a plough.  With- 
in this  first  furrow  it  digs  a 
second,  then  a third,  and  af- 
terwards others,  which  are  al- 
ways less  than  the  preceding. 
Then  it  begins  to  deepen  its 
hole,  sinking  lower  and  lower 
into  the  sand,  which  it  throws 
with  its  horns  and  feelers  to- 
wards the  edges,  as  we  see 
men  throw  up  sand  in  a gravel- 
pit.  Thus,  by  repeating  its 
labours  all  round,  the  sand  is 
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thrown  up  in  a circle  about 
the  edge  of  the  pit,  until  the 
whole  is  quite  completed.  This 
hole  is  always  formed  in  a 
perfect  circle ; and  the  pit  it- 
self resembles  the  inside  of 
an  inverted  funnel.  When 
this  insect  first  leaves  the  egg 
and  is  newly  hatched,  the  first 
pit  it  makes  is  very  small ; 
but  as  it  grows  bigger  it  makes 
a larger  hole,  which  is  des- 
tined, like  a pit-fall,  to  en- 
trap its  prey.  It  is  generally 
about  two  inches  deep,  and  as 
much  in  diameter. 

The  work  being  thus,  with 
great  labour,  finished,  the  in- 
sidious insect  places  itself  in 
ambush,  hiding  itself  in  the 
bottom  under  the  sand,  in 
such  a manner,  that  its  two 
horns  encircle  the  bottom  of 
the  pit.  All  the  sides  of  this 
pit-fall  are  made  of  the  most 
loose  and  crumbling  materi-. 
als;  so  that  scarce  any  insect 
can  climb  up  that  has  once 
got  down  to  the  bottom.  Con- 
scious of  this,  the  lion-ant  re- 
mains in  patient  expectation, 
ready  to  profit  by  that  acci- 
dent which  throws  some  heed- 
less little  animal  into  its  den. 
If  then,  by  misfortune,  an 
ant,  a wood-louse,  or  a small 
caterpillar,  walks  too  near  the 
edge  of  the  precipice,  the  sand 
gives  way  beneath  them,  and 
they  fall  to  the  bottom  of  the 
pit,  where  they  meet  inevit- 


able destruction.  The  fall  of 
a single  grain  of  sand  gives 
the  murderer  notice  at  the 
bottom  of  its  cave;  and  it 
never  fails  to  sally  forth  to 
seize  upon  its  prey.  It  hap- 
pens sometimes,  however,  that 
the  ant  or  the  wood-louse  is 
too  nimble,  and  runs  up  the 
sides  of  the  pit-fall  before  the 
other  can  make  ready  to  seize 
it.  The  lion-ant  has  then  an- 
other contrivance,  still  more 
wonderful  than  the  former ; 
for,  by  means  of  its  broad 
head  and  feelers,  it  has  a me- 
thod of  throwing  up  a shower 
of  sand,  which  falls  upon  the 
struggling  captive  with  tre- 
mendous weight,  and  once 
more  crushes  it  down  to  the 
bottom.  When  the  insect  is 
once  fallen  thus  low,  no  efforts 
can  retrieve  or  release  it ; the 
lion-ant  seizes  it  with  its  feel- 
ers, which  are  hollow,  and 
darting  them  both  into  its 
body,  sucks  out  all  the  little 
animal’s  juices  with  the  ut- 
most rapacity. 

When  the  prey  is  thus  re- 
duced to  a husk,  and  nothing 
but  the  external  form  remains, 
the  next  care  of  the  murderer 
is  to  remove  the  body  from 
its  cell ; since  the  appearance 
of  dead  carcases  might  fore- 
warn other  insects  of  the  dan- 
ger »of  the  place.  The  insect, 
therefore,  takes  up  the  wasted 
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throws  it,  with  wonderful 
strength,  at  least  six  inches 
from  the  edge  of  its  hole  ; 
and  then  patiently  sets  about 
mending  the  breaches  which 
its  fortifications  had  received 
in  the  last  engagement.  No- 
thing can  abate  its  industry, 
its  vigilance,  its  patience,  or 
its  rapacity.  It  will  work  for 
a week  together  to  make  its 
pit-fall ; it  will  continue  upon 
the  watch  for  more  than  a 
month,  patiently  expecting 
the  approach  of  its  prey  ; and 
if  it  comes  in  greater  quanti- 
ties than  is  needful,  yet  still 
the  little  voracious  creature 
will  quit  the  insect  it  has 
newly  killed,  and  leave  it  half 
eaten,  to  kill  and  attack  any 
other  that  happens  to  fall 
within  the  sphere  of  its  ma- 
lignity : though  so  voracious, 
it  is  surprisingly  patient  of 
hunger;  some  of  them  hav- 
ing been  kept  in  a box  with 
sand  for  six  months  and  up- 
wards, without  ever  feeding  at 
all. 

When  the  lion-ant  attains 
a certain  age,  in  which  it  is 
to  change  into  another  form, 
it  then  leaves  off  its  usual 
rapacious  habits,  but  keeps  on 
its  industry.  It  no  longer 
continues  to  make  pits,  but 
furrows  up  the  sand  all  around 
in  an  irregular  manner  ; tes- 
tifying those  workings  and 
violent  agitations  which  most 


insects  exhibit  previous  to 
their  transformation.  These 
animals  are  produced  in  au- 
tumn, and  generally  live  a 
year,  and  perhaps  two,  before 
they  assume  a winged  form. 
Certain  it  is,  that  they  are 
found  at  the  end  of  winter  of 
all  sizes ; and  it  would  seem 
that  many  of  the  smaller  kinds 
had  not  yet  attained  sufficient 
maturity  for  transformation. 
Be  this  as  it  may,  when  the 
time  of  change  approaches, 
if  the  insect  finds  its  little 
cell  convenient  it  seeks  no 
other;  if  it  is  obliged  to  re- 
move, after  furrowing  up  the 
sand,  it  hides  itself  under  it, 
horns  and  all.  It  there  spins 
a thread,  in  the  manner  of  the 
spider;  which  being  made  of 
a glutinous  substance,  and  be- 
ing humid  from  the  moisture 
of  its  body,  sticks  to  the  little 
particles  of  sand  among  which 
it  is  spun  ; and  in  proportion 
as  it  is  thus  excluded,  the  in- 
sect rolls  up  its  web,  sand  and 
all,  into  a ball,  of  which  it- 
self is  the  centre.  This  ball 
is  about  half  an  inch  in  dia- 
meter; and  within  it  the  in- 
sect resides,  in  an  apartment 
sufficiently  spacious  for  all  its 
motions.  The  outside  is  com- 
posed of  sand  and  silk;  the 
inside  is  lined  with  silk  only, 
of  a fine  pearl  - colour,  ex- 
tremely delicate,  and  perfectly 
beautiful.  But  though  the 
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work  is  so  curious  within,  it 
exhibits  nothing  to  external 
appearance  but  a lump  of 
sand ; and  thus  escapes  the 
search  of  birds  that  might 
otherwise  disturb  the  inhabit- 
ant within. 

The  insect  continues  thus 
shut  up  for  six  weeks  or  two 
months ; and  gradually  parts 
with  its  eyes,  its  feelers,  its 
feet,  and  its  skin ; all  which 
are  thrust  into  a corner  of 
the  inner  apartment,  like  a 
rag.  The  insect  then  appears 
almost  in  its  winged  state, 
except  that  there  is  a thin 
skin  which  wraps  up  the  wings, 
and  that  appears  to  be  no- 
thing else  but  a liquor  dried 
on  their  outside.  Still,  how- 
ever, the  little  animal  is  too 
delicate  and  tender  to  venture 
from  its  retreat  ; but  con- 
tinues inclosed  for  some  time 
longer : at  length,  when  the 
members  of  this  new  insect 
have  acquired  the  necessary 
consistence  and  vigour,  it  tears 
open  its  lodging,  and  breaks 
through  its  wall.  For  this  pur- 


pose it  has  two  teeth,  like 
those  of  grasshoppers,  with 
which  it  eats  through,  and 
enlarges  the  opening,  till  it 
gets  out.  Its  body,  which  is 
turned  like  a screw,  takes  up 
no  more  than  the  space  of  a 
quarter  of  an  inch  : but  when 
it  is  unfolded,  it  becomes  half 
an  inch  in  length  ; while  its 
wings,  that  seemed  to  occupy 
the  smallest  space,  in  two 
minutes’  time  unfold,  and  be- 
come longer  than  the  body. 
In  short,  it  becomes  a large 
and  beautiful  fly,  of  the  libel- 
lula  kind,  with  a long  slender 
body,  of  a brown  colour;  a 
small  head,  with  large  bright 
eyes,  long  slender  legs,  and 
four  large  transparent  reticu- 
lated wings.  The  rest  of  its 
habits  resemble  that  insect 
whose  form  it  bears ; except 
that,  instead  of  dropping  its 
eggs  in  the  water,  it  deposits 
them  in  sand,  where  they  are 
soon  hatched  into  that  rapa- 
cious insect  so  justly  admired 
for  its  method  of  catching  its 
prey. 
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CHAP.  IV. 

OF  THE  GRASSHOPPER,  THE  LOCUST,  THE  CICADA,  THE 
CRICKET,  AND  THE  MOLE-CRICKET. 


Belonging  to  the  second  or- 
der of  insects,  we  find  a tribe 
of  little  animals  which,  though 
differing  in  size  and  colour, 
Strongly  resemble  each  other 
in  figure,  appetites,  nature, 
and  transformation.  But,  al- 
though they  all  appear  of  one 
family,  yet  man  has  been 
taught  to  hold  them  in  dif- 
ferent estimation  ; for  while 
some  of  this  tribe  amuse  him 
with  their  chirpings,  and  ba- 
nish solitude  from  the  fields, 
others  come  in  swarms,  eat 
up  every  thing  that  is  green, 
and,  in  a single  night,  con- 
vert the  most  delightful  land- 
scape into  a dreary  waste. 
However,  if  these  animals  be 
separately  considered,  the  de- 
vouring locust  is  not,  in  the 
least,  more  mischievous  than 
the  musical  grasshopper ; the 
only  difference  is,  that  one 
species  come  for  food  in  a 
swarm,  the  other  feeds  singly. 

That  animal  which  is  called 
the  grasshopper  with  us,  dif- 
fers greatly  from  the  cicada 
of  antiquity ; for  as  our  in- 
sect is  active  enough  in  hop- 
ping through  the  long  grass, 


from  whence  it  has  taken  its 
name,  the  cicada  had  not  this 
power,  but  either  walked  or 
flew.  The  little  hissing  note 
also  of  our  grasshopper  is  very 
different  from  the  song  of  the 
cicada,  which  was  louder  and 
far  more  musical.  The  man- 
ner in  which  this  note  is  pro- 
duced by  the  two  animals  is 
very  different;  for  the  cicada 
makes  it  by  a kind  of  buckler, 
which  the  male  has  beneath 
its  belly  ; the  grasshopper,  by 
a transparent  membrane  that 
covers  a hole  at  the  base  of 
its  wings.  There  is  still  a 
greater  variety  in  all  these 
with  regard  to  shape  and  co- 
lour. Some  are  green,  some 
black,  some  livid,  and  some 
variegated ; but  many  of  them 
do  not  show  all  their  colours 
till  they  fly.  Some  have  long 
legs,  some  short;  some  with 
more  joints,  others  with  fewer. 
Some  sing,  others  are  mute : 
some  are  innocent,  doing  no 
damage  to  the  husbandman  ; 
while  others  do  such  prodi- 
gious mischief,  that  they  are 
looked  upon,  in  some  coun- 
tries, as  one  of  the  terrible 
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scourges  of  the  incensed  Di- 
vinity. 

Of  this  variegated  tribe,  the 
little  grasshopper  that  breeds 
in  such  plenty  in  every  mea- 
dow, and  that  continues  its 
chirping  through  the  summer, 
is  best  known  to  us ; and  by 
having  its  history,  we  shall  be 
possessed  of  that  of  all  the 
rest.  This  animal  is  of  the 
colour  of  green  leaves,  except 
a line  of  brown  which  streaks 
the  back,  and  two  pale  lines 
under  the  belly  and  behind 
the  legs.  It  may  be  divided 
into  the  head,  the  corslet,  and 
the  belly.  The  head  is  oblong, 
regarding  the  earth,  and  bear- 
ing some  resemblance  to  that 
of  a horse.  Its  mouth  is  cov- 
ered by  a kind  of  round  buck- 
ler jutting  over  it,  and  armed 
with  teeth  of  a brown  colour, 
hooked  at  the  points.  Within 
the  mouth  is  perceivable  a 
large  reddish  tongue,  and  fix- 
ed to  the  lower  jaw.  The  feel- 
ers or  horns  are  very  long, 
tapering  off  to  a point ; and 
the  eyes  are  like  two  black 
specks,  a little  prominent. 
The  corslet  is  elevated,  nar- 
row, armed  above  and  below 
by  two  serrated  spines.  The 
back  is  armed  with  a strong 
buckler,  to  which  the  muscles 
of  the  legs  are  firmly  bound, 
and  round  these  muscles  are 
seen  the  vessels  by  which  the 
animal  breathes,  as  white  as 


snow.  The  last  pair  of  legs 
are  much  longer  and  stronger 
than  the  first  two  pair,  forti- 
fied by  thick  muscles,  and 
very  well  formed  for  leaping. 
It  has  four  wings  : the  ante- 
rior ones  springing  from  the 
second  pair  of  legs,  the  poste- 
rior from  the  third  pair.  The 
hinder  wings  are  much  finer, 
and  more  expansive,  than  the 
foremost,  and  are  the  princi- 
pal instruments  of  its  flight. 
The  belly  is  considerably  large, 
composed  of  eight  rings,  and 
terminated  by  a forky  tail, 
covered  with  down,  like  the 
tail  of  a rat.  When  examined 
internally,  besides  the  gullet, 
we  discover  a small  stomach ; 
and  behind  that  a very  large 
one,  wrinkled  and  furrowed 
withinside  : lower  down,  there 
is  still  a third;  so  that  it  is 
not  without  reason  that  all 
the  animals  of  this  order  are 
said  to  chew  the  cud,  as  they 
so  much  resemble  ruminant 
animals  in  their  internal  con- 
formation. 

A short  time  after  the  grass- 
hopper assumes  its  wings,  it 
fills  the  meadow  with  its  note ; 
which,  like  that  among  birds, 
is  a call  to  courtship.  The 
male  only  of  this  tribe  is  vo- 
cal; and,  upon  examining  at 
the  base  of  the  wings,  there 
will  be  found  a little  hole  in 
its  body,  covered  with  a fine 
transparent  membrane.  This 
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is  thought,  by  Linnaeus,  to  be 
the  instrument  it  employs  in 
singing  : but  others  are  of 
opinion  the  sound  is  produc- 
ed by  rubbing  its  hinder  legs 
against  each  other : however 
this  be,  the  note  of  one  male 
is  seldom  heard,  but  it  is  re- 
turned by  another  ; and  the 
two  little  animals,  after  many 
mutual  insults  of  this  kind, 
are  seen  to  meet  and  fight 
desperately.  The  female  is  ge- 
nerally the  reward  of  victory; 
for,  after  the  combat,  the  male 
seizes  her  with  his  teeth  be- 
hind the  neck,  and  thus  keeps 
her  for  several  hours  till  the 
business  of  fecundation  is  per- 
formed. They  are  at  that  time 
so  strongly  united,  that  they 
can  scarcely  be  separated 
without  tearing  asunder.  To- 
wards the  latter  end  of  au- 
tumn the  female  prepares  to 
deposit  her  burden  ; and  her 
body  is  then  seen  greatly  dis- 
tended with  her  eggs,  which 
she  carries  to  the  number  of 
a hundred  and  fifty.  In  order 
to  make  a proper  lodgment  in 
the  earth  for  them,  Nature 
has  furnished  her  with  an  in- 
strument at  her  tail,  some- 
what resembling  a two-edged 
sword,  which  she  can  sheathe 
and  unsheathe  at  pleasure : 
with  this  she  pierces  the  earth 
as  deep  as  she  is  able ; and 
into  the  hole  which  her  in- 
strument has  made,  she  depo- 


sits her  eggs,  one  after  the 
other. 

Having  thus  provided  for 
the  continuation  of  her  pos- 
terity, the  animal  herself  does 
not  long  survive;  but  as  the 
winter  approaches,  she  dries 
up,  seems  to  feel  the  effects  of 
age,  and  dies  from  total  de- 
cay. Some,  however,  assert, 
that  she  is  killed  by  the  cold  : 
and  others,  that  she  is  eaten 
by  worms  : but  certain  it  is, 
that  neither  the  male  nor  fe- 
male are  ever  seen  to  survive 
the  winter.  In  the  meantime 
the  eggs  which  have  been  de- 
posited continue  unaltered, 
either  by  the  severity  of  the 
season  or  the  retardation  of 
the  spring.  They  are  of  an 
oval  figure,  white,  and  of  the 
consistence  of  horn  ; their  size 
nearly  equals  that  of  a grain 
of  anise;  they  are  enveloped 
in  the  body  within  a cover- 
ing, branched  all  over  with 
veins  and  arteries;  and  when 
excluded  they  crack,  on  being 
pressed  between  the  fingers ; 
their  substance  within  is  a 
whitish,  viscous,  and  transpa- 
rent fluid.  In  this  manner 
they  remain  deposited  beneath 
the  surface  of  the  earth  during 
the  whole  winter;  till  the  ge- 
nial return  of  spring  begins 
to  vivify  and  hatch  them. 
The  sun,  with  its  warmth,  be- 
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influence  ; and  generally,  a- 
bout  the  beginning  of  May, 
every  egg  produces  an  insect 
about  the  size  of  a flea.  These, 
at  first,  are  of  a whitish  co- 
lour; at  the  end  of  two  or 
three  days  they  turn  black ; 
and  soon  after  they  become 
of  a reddish  brown. 

They  appear,  from  the  be- 
ginning, like  grasshoppers, 
wanting  wings ; and  hop  a- 
mong  the  grass,  as  soon  as 
excluded,  with  great  agility. 

Yet  still  they  are  by  no 
means  arrived  at  their  state 
of  full  perfection,  although 
they  bear  a strong  resem- 
blance to  the  animal  in  its 
perfect  form.  They  want,  or 
seem  to  want,  the  wings, 
which  they  are  last  seen  to 
assume  : and  can  only  hop 
among  the  grass,  without  be- 
ing able  to  fly.  The  wings, 
however,  are  not  wanting, 
but  are  concealed  within  four 
little  bunches,  that  seem  to 
deform  the  sides  of  the  ani- 
mal : there  they  lie  rolled  up 
in  a most  curious  manner ; 
and  occupying  a smaller  space 
than  one  could  conceive  who 
saw  them  extended.  Indeed, 
all  insects,  whatever  transmu- 
tations they  seem  to  undergo, 
are  yet  brought  forth  with 
those  very  limbs,  parts,  and 
wings,  which  they  afterwards 
seem  to  acquire.  In  the  most 
helpless  caterpillar  there  are 


still  to  be  seen  the  rudiments 
of  that  beautiful  plumage 
which  it  afterwards  expands 
when  a butterfly  : and  though 
many  new  parts  seem  unfold- 
ed to  the  view,  the  animal  ac- 
quires none  but  such  as  it  was 
from  the  beginning  possessed 
of.  The  grasshopper,  there- 
fore, though  seemingly  with- 
out wings,  is,  in  reality,  from 
the  first,  possessed  of  those 
instruments,  and  only  waits 
for  sufficient  force  to  break 
the  bonds  that  hold  them 
folded  up,  and  to  give  them 
their  full  expansion. 

The  grasshopper,  that,  for 
above  twenty  days  from  its  ex- 
clusion, has  continued  with- 
out the  use  of  its  wings,  which 
were  folded  up  to  its  body,  at 
length  prepares  for  its  eman- 
cipation, and  for  a life  of 
greater  liberty  and  pleasure. 
To  make  the  proper  disposi- 
tions for  the  approaching 
change,  it  ceases  from  its 
grassy  food,  and  seeks  about 
for  a convenient  place  beneath 
some  thorn  or  thistle,  that 
may  protect  it  from  an  acci- 
dental shower.  The  same  la- 
borious writhings  and  work- 
ings, heavings  and  palpita- 
tions, which  we  have  remarked 
in  every  other  insect  upon  an 
approaching  change,  are  ex- 
hibited in  this.  It  swells  up 
its  head  and  neck ; it  then 
seems  to  draw  them  in  again ; 
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and  thus  alternately,  for  some 
time  it  exerts  its  powers  to 
get  free.  At  length,  the  skin 
covering  the  head  and  breast 
is  seen  dividing  above  the 
neck ; the  head  is  seen  issu- 
ing out  first  from  the  burst- 
ing skin  ; the  efforts  still  con- 
tinuing, the  other  parts  fol- 
low successively  ; so  that  the 
little  animal,  with  its  long 
feelers,  legs  and  all,  works  its 
way  from  the  old  skin,  that 
remains  fixed  to  the  thistle  or 
the  thorn.  It  is,  indeed,  in- 
conceivable how  the  insect 
can  thus  extricate  itself  from 
so  exact  a sheath  as  that  which 
covereth  every  part  of  its 
body.* 


* A curious  circumstance  re- 
garding the  grasshopper,  is  thus 
related  in  the  ‘ American  Quarterly 
Review  — 

“ The  large  winged  grasshopper, 
which  flutters  with  so  much  viva- 
city through  our  meadows  during 
the  autumn,  feeds  upon  vegetable 
matter,  and  deposits  its  eggs  upon 
vegetables,  for  the  purpose  of  be- 
ing supported  until  matured.  Be- 
fore the  grasshopper  takes  wing, 
another  insect,  the  ichneumon, 
lights  upon  its  body,  and  thrusts 
under  its  skin  a number  of  its  eggs, 
by  means  of  a tubular  awl-shaped 
oviduct.  Those  eggs  slowly  acquire 
perfection,  become  living  worms, 
and  feed  upon  the  body  of  the  hap- 
less grasshopper,  until  themselves 
are  ready  to  take  wing.  So  admi- 
rably do  they  perform  their  office, 
that  they  do  not  injure  the  vital 
organs  of  the  insect  they  are  in- 
ternally devouring,  until  they  are 
just  ready  to  change  their  state  : 
and  at  the  proper  season,  hun- 
dreds of  grasshoppers,  in  this  co»- 


The  grasshopper,  thus  dis- 
engaged from  its  outer  skin, 
appears  in  its  perfect  form ; 
but  then  so  feeble,  and  its 
body  so  soft  and  tender,  that 
it  may  be  moulded  like  wax. 
It  is  no  longer  of  that  obscure 
colour  which  it  exhibited  be- 
fore, but  of  a greenish  white, 
which  becomes  more  vivid  as 
the  moisture  on  the  surface  is 
dried  away.  Still,  however, 
the  animal  continues  to  show 
no  signs  of  life,  but  appears 
quite  spent  and  fatigued  with 
its  labour  for  more  than  an 
hour  together.  During  this 
time,  the  body  is  drying,  and 
the  wings  unfolding  to  their 
greatest  expansion  ; and  the 
curious  observer  will  perceive 
them,  fold  after  fold,  opening 
to  the  sun,  till  at  last  they  be- 
come longer  than  the  two 
hinder  legs.  The  insect’s  body 
also  is  lengthened  during  this 
operation,  and  it  becomes 
much  more  beautiful  than  be- 
fore. 

These  insects  are  generally 
vocal  in  the  midst  of  summer, 
and  they  are  heard  at  sun- 


dition,  have  just  strength  enough 
remaining  to  flutter  to  a tree  or 
fence,  and  with  a dying  effort  fix 
their  hooked  feet  so  firmly  as  to 
retain  their  position  long  after 
death.  Examine  their  bodies  at 
this  season,  and  yon  will  find  an 
empty  shell,  or  one  filled  with  large 
and  active  worms,  just  ready  to 
hurst  their  coverings  and  become 
winged  insects.” — Ed. 
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setting  much  louder  than  dur- 
ing the  heat  of  the  day.* 
They  are  fed  upon  grass  ; and, 
if  their  belly  be  pressed,  they 
will  be  seen  to  return  the 
juices  of  the  plants  they  have 
last  fed  upon.  Though  un- 
willing to  fly,  and  slow  in 
flight,  particularly  when  the 
weather  is  moist  or  cool,  they 
are  somtimes  seen  to  fly  to 
considerable  distances.  If  they 
are  caught  by  one  of  the  hind- 
er legs,  they  quickly  disen- 
gage themselves  from  it,  and 
leave  the  leg  behind  them. 
This,  however,  does  not  grow 
again,  as  with  crabs  or  spi- 
ders ; for  as  they  are  animals 
but  of  a single  year’s  conti- 
nuance, they  have  not  suffi- 
cient time  for  repairing  those 
accidental  misfortunes.  The 
loss  of  their  leg  also  prevents 
them  from  flying  ; for  being 
unable  to  lift  themselves  in 
the  air,  they  have  not  room 
upon  the  ground  for  the  pro- 
per expansion  of  their  wings. 
If  they  be  handled  roughly, 
they  will  bite  very  fiercely  ; 
and  when  they  fly,  they  make 

* Its  melody  at  the  meridian  hour 
is  thus  beautifully  described  by 
Keats  : — 

“The  poetry  ofearth  is  never  dead  : 

When  all  the  birds  are  faint  with 
the  hot  sun, 

And  hide  in  cooling  trees,  a voice 
will  run 

From  hedge  to  hedge  about  the 
new-mown  mead  ; 

That  is  the  Grasshopper’s.” — Ed. 


a noise  with  their  wings.  They 
generally  keep  in  the  plain, 
where  the  grass  is  luxuriant, 
and  the  ground  rich  and  fer- 
tile : there  they  deposit  their 
eggs,  particularly  in  those 
cracks  which  are  formed  by 
the  heat  of  the  sun. 

Such  are  the  habits  and  na- 
ture of  those  little  vocal  in- 
sects that  swarm  in  our  mea- 
dows, and  enliven  the  land- 
scape. The  larger  kinds  only 
differ  from  them  in  size,  in 
rapidity  of  flight,  and  the 
powers  of  injuring  mankind, 
by  swarming  upon  the  pro- 
ductions of  the  earth.  The 
quantity  of  grass  which  a few 
grasshoppers  that  sport  in  the 
fields  can  destroy  is  trifling  ; 
but  when  a swarm  of  locusts, 
two  or  three  miles  long,  and 
several  yards  deep,  settle  upon 
a field,  the  consequences  are 
frightful.  The  annals  of  every 
country  are  marked  with  the 
devastation  which  such  a mul- 
titude of  insects  produces ; 
and  though  they  seldom  visit 
Europe  in  such  dangerous 
swarms  as  formerly,  yet,  in 
some  of  the  southern  king- 
doms, they  are  still  formid- 
able. Those  which  have,  at 
uncertain  intervals,  visited 
Europe,  in  our  memory,  are 
supposed  to  have  come  from 
Africa,  and  the  animal  i?  call- 
ed the  Great  Brown  Locust. 
It  was  seen  in  several  parts  of 
A a 2 
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England  in  the  year  1748,  and 
many  dreadful  consequences 
were  apprehended  from  its 
appearance.  This  insect  is 
about  three  inches  long;  and 
has  two  horns  or  feelers,  an 
inch  in  length.  The  head  and 
horns  are  of  a brownish  colour; 
it  is  blue  about  the  mouth,  as 
also  on  the  inside  of  the  larger 
legs.  The  shield  that  covers 
the  back  is  greenish  ; and  the 
upper  side  of  the  body  brown, 
spotted  with  black,  and  the 
under  side  purple.  The  upper 
wings  are  brown,  with  small 
dusky  spots,  with  one  larger 
at  the  tips ; the  under  wings 
are  more  transparent,  and  of 
a light  brown,  tinctured  with 
green,  but  there  is  a dark 
cloud  of  spots  near  the  tips.* 
This  is  that  insect  that  has 
threatened  us  so  often  with 
its  visitation ; and  that  is  so 
truly  terrible  in  the  countries 


* It  is  thus  described,  and  per- 
haps with  more  accuracy,  by  a re- 
cent periodical  writer  : — 

“ Locusts,  as  the  writer  of  this 
article  has  seen  them  in  the  East, 
are  generally  of  a light  brown  or 
stone  colour,  with  dusky  spots  on 
the  corslet  aud  wing-cases  ; the 
mouth  and  inside  of  the  thighs 
tinctured  with  blue,  and  the  wings 
with  green,  blue,  or  red.  These 
wings  are  of  a delicate  and  beau- 
tiful texture  ; and  in  the  fine  fi- 
bres, by  which  the  transparency 
is  traversed,  the  Moslems  of  west- 
ern Asia  fancy  that  they  can  decy- 
piier  an  Arabic  sentence,  which 
signifies  4 We  are  the  destroying 
army  of  God.'  ” — Eo. 


where  it  is  bred.  There  is  no 
animal  in  the  creation  that 
multiples  so  fast  as  these,  if 
the  sun  be  warm,  and  the  soil 
in  which  their  eggs  are  de- 
posited be  dry.  Happily  for 
us,  the  coldness  of  our  climate, 
and  the  humidity  of  our  soil, 
are  no  way  favourable  to  their 
production  ; and  as  they  are 
but  the  animals  of  a year, 
they  visit  us  and  perish. 

The  Scripture,  which  was 
written  in  a country  where  the 
locust  made  a distinguished 
feature  in  the  picture  of  na- 
ture, has  given  us  several  very 
striking  images  of  this  ani- 
mal’s numbers  and  rapacity. 
It  compares  an  army,  where 
the  numbers  are  almost  infi- 
nite, to  a swarm  of  locusts  : 
it  describes  them  as  rising 
out  of  the  earth,  where  they 
are  produced  ; as  pursuing  a 
settled  march  to  destroy  the 
fruits  of  the  earth,  and  co- 
operate with  divine  indigna- 
tion.f 


t We  borrow  the  following  pas- 
sage from  the  good  authority  just 
quoted 

“ To  those  who  have  not  seen  a 
flight  of  locusts,  it  is  difficult  by 
description  to  convey  an  idea  of 
the  appearance  it  presents.  As 
seen  approaching  in  the  distance, 
it  resembles  a vast  opaque  cloud, 
and  as  it  advances,  a clattering 
noise  is  heard,  which  is  occasioned 
by  the  agitation  and  concussiou 
of  wings  in  their  close  phalanxes. 
Wheu  they  arrive  they  fill  the  air. 
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When  the  locusts  take  the 
field,  as  we  are  assured,  they 
have  a leader  at  their  head, 

like  flakes  of  thick  falling  snow  ; 
and  we  have  known  the  bright  and 
clear  sky  of  Chaldea  become  darker 
than  that  of  London  on  some  heavy 
November  day.  Wherever  they 
alight,  every  vegetable  substance 
disappears  with  inconceivable  ra- 
pidity before  them.  The  most  beau- 
tiful and  highly-cultivated  lands 
assume  the  appearance  of  a desert, 
and  the  trees  stand  stripped  of  all 
their  leaves,  as  in  the  midst  of 
winter.  After  devouring  the  fruits, 
the  herbage,  and  the  leaves  of 
trees,  they  attack  the  buds  and  the 
bark,  and  do  not  even  spare  the 
thatch  of  the  houses.  The  most 
poisonous,  caustic,  or  bitter  plants, 
as  well  as  the  juicy  and  nutritive, 
are  equally  consumed  ; and  thus 
‘ the  land  is  as  the  Garden  of  E- 
den  before  them,  and  behind  them 
a desolate  wilderness,*  It  seems 
as  if  nothing  could  appease  their 
devouring  hunger,  and  the  energy 
and  activity  they  exhibit,  and  the 
rapidity  of  theii  operations,  almost 
exceed  belief.  Their  depredations 
are  not  confined  to  the  open  air  ; 
— they  scale  the  walls,  and  pene- 
trate to  the  granaries  and  houses. 
They  swarm  from  the  cellar  to  the 
garret,  and,  within  doors  and  with- 
out, they  are  a terrible  nuisance, 
for  they  are  continually  springing 
about,  and  often,  in  consequence, 
give  a person  startling  raps  on  dif- 
ferent parts  of  the  face,  affording 
very  sensible  evidence  of  the  force 
with  which  they  leap;  and,  as  the 
mouth  cannot  be  opened  without 
the  danger  of  receiving  a locust,  it 
is  impossible  to  converse  or  eat 
with  comfort.  When  they  have 
settled  themselves  at  night.,  the 
ground  is  covered  with  them  to  a 
vast  extent  ; and,  in  some  situa- 
tions, they  lie  one  above  another 
several  inches  thick.  In  travelling 
they  are  crushed  beneath  the  feet 
of  the  horses  ; and  the  animals  are 
so  terribly  annoyed  by  the  bounc- 
ing against  them  in  all  directions 


whose  flight  they  observe,  and 
pay  a strict  attention  to  all 
his  motions.  They  appear,  at 

of  the  insects  they  have  disturbed, 
that  they  snort  with  alarm,  and 
become  unwilling  to  proceed. 

“ It  is  not  merely  the  living  pre- 
sence of  these  insects  which  is  ter- 
rible, but  new  calamities  are  occa- 
sioned by  their  death,  when  the 
decomposition  of  their  bodies  fills 
the  air  with  pestilential  miasma, 
occasioning  epidemic  maladies,  the 
ravages  of  which  are  compared  to 
those  of  the  plague.  Thusfamine 
and  death  follow  in  their  train  ; 
and  instances  are  not  of  rare  oc- 
currence in  the  East,  in  which  vil- 
lages and  whole  districts  have  been 
depopulated  by  them. 

“ Under  these  circumstances  it 
necessarily  becomes  an  object  of 
anxious  attention,  in  the  countries 
they'  are  most  accustomed  to  visit- 
either  to  prevent  them  from  alight- 
ing on  the  cultivated  grounds,  or 
to  drive  them  off  or  destroy  them 
after  they  have  descended. 

“ The  impression  is  very  gene 
ral  that  noise  frightens  these  in- 
sect devastators  and  prevents  them 
from  alighting.  When,  therefore, 
the  people,  are  aware  of  the  ap- 
proach of  their  armies,  every  ket- 
tle or  other  noisy  instrument  in 
the  place  is  in  requisition,  with 
which,  and  by  shouts  and  screech- 
es, men,  women,  and  children 
unite  in  the  endeavour  to  make  the 
most  horrible  din  in  their  power. 
The  scene  would  be  truly  laugh- 
able, from  the  earnestness  which 
every  one  exhibits  in  this  strange 
employment,  were  not  all  disposi- 
tion to  mirtli  checked  by  the  con- 
sciousness of  the  fearful  conse- 
quences of  the  invasion  which  it  is 
thus  endeavoured  to  avert. 

“ How  far  noise  may  really  oper- 
ate in  preventing  their  descent  in  or 
dinary  circumstances,  it  is  not  easy 
to  ascertain  ; hut  on  the  approach 
of  evening  ; or  when  exhausted  by 
their  journey,  nothing  can  prevent 
them  from  alighting.  They  will 
then  descend  even  on  the  seas  and 
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a distance,  like  a black  cloud, 
which,  as  it  approaches,  ga- 
thers upon  the  horizon,  and 
almost  hides  the  light  of  day. 
It  often  happens  that  the  hus- 
bandman sees  this  imminent 
calamity  pass  away  without 
doing  him  any  mischief ; and 
the  whole  swarm  proceed  on- 
ward, to  settle  upon  the  la- 
bours of  some  less  fortunate 
country.  But  wretched  is  the 
district  upon  which  they  set- 
tle : they  ravage  the  meadow 
and  the  pasture  ground  ; strip 
the  trees  of  their  leaves,  and 
the  garden  of  its  beauty  : the 
visitation  of  a few  minutes 
destroys  the  expectations  of  a 
year  ; and  a famine  but  too 
frequently  ensues.  In  their 
native  tropical  climates  they 
are  not  so  dreadful  as  in  the 
more  southern  parts  of  Eu- 
rope. There,  though  the  plain 
and  the  forest  be  stripped  of 
their  verdure,  the  power  of 


rivers,  of  which  some  striking  in- 
stances are  recorded. 

“ These  insect  devastators  have 
fortunately  a great  number  of  ene- 
mies. Birds,  lizards,  hogs,  foxes, 
and  even  frogs,  devour  a great 
number  ; and  a high  wind,  a cold 
rain,  or  a tempest  destroys  mil- 
lions of  them.  In  some  parts  of 
the  East  they  are  used  as  an  article 
of  food,  being  dried  and  pounded, 
and  made  into  a sort  of  bread, 
which  is  of  much  utility  after  bad 
harvests.  They  are  sold  as  com- 
mon eatables  in  the  bazaar  of  Bag- 
dad, and  the  cooks  of  the  East 
have  vauous  ways  of  dressing 
them.” — Ed. 


vegetation  is  so  great,  that  an 
interval  of  two  or  three  days 
repairs  the  calamity  : but  our 
verdure  is  the  livery  of  a sea- 
son ; and  we  must  wait  till 
the  ensuing  spring  repairs  the 
damage.  Besides,  in  their 
long  flights  to  this  part  of  the 
world,  they  are  famished  by 
the  tediousness  of  their  jour- 
ney, and  are,  therefore,  more 
voracious  wherever  they  hap- 
pen to  settle.  But  it  is  not 
by  what  they  devour  that  they 
do  so  much  damage  as  by 
what  they  destroy.  Their  very 
bite  is  thought  to  contaminate 
the  plant,  and  to  prevent  its 
vegetation.  To  use  the  ex- 
pression of  the  husbandman, 
they  burn  whateverthey  touch, 
and  leave  the  marks  of  their 
devastation  for  two  or  three 
years  ensuing.  But  if  they  be 
noxious  while  living,  they  are 
still  more  so  when  dead  ; for 
wherever  they  fall,  they  infect 
the  air  in  such  a manner,  that 
the  smell  is  insupportable. 
Orosius  tells  us,  that,  in  the 
year  of  the  world  3800,  there 
was  an  incredible  number  of 
locusts  which  infected  Africa ; 
and,  after  having  eaten  up 
every  thing  that  was  green, 
they  flew  off,  and  were  drown- 
ed in  the  African  sea ; where 
they  caused  such  a stench, 
that  the  putrefyi-ng  bodies  of 
hundreds  of  thousands  of  men 
could  not  equal  it. 
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In  the  year  1690,  a cloud 
of  locusts  was  seen  to  enter 
Russia  in  three  different  pla- 
ces ; and  from  thence  to  spread 
themselves  over  Poland  and 
Lithuania,  in  such  astonish- 
ing multitudes,  that  the  air 
was  darkened,  and  the  earth 
covered  with  their  numbers. 
In  some  places  they  were 
seen  lying  dead,  heaped  upon 
each  other  four  feet  deep ; in 
others,  they  covered  the  sur- 
face like  a black  cloth : the  trees 
bent  beneath  their  weight  ; 
and  the  damage  which  the 
country  sustained  exceeded 
computation.  In  Barbary  their 
numbers  are  formidable,  and 
their  visits  are  frequent.  In 
the  year  1724,  Dr.  Shaw  was 
a witness,  in  that  country,  of 
their  devastations.  Their  first 
appearance  was  about  the  lat- 
ter end  of  March,  when  the 
wind  had  been  southerly  for 
some  time.  In  the  beginning  of 
April,  their  numbers  were  so 
vastly  increased,  that,  in  the 
heat  o^  the  day,  they  formed 
themselves  into  large  swarms, 
which  appeared  like  clouds, 
and  darkened  the  sun.  In  the 
middle  of  May  they  began  to 
disappear,  retiring  into  the 
plains  to  deposit  their  eggs. 
In  the  next  month,  being  June, 
the  young  brood  began  to 
make  their  appearance,  form- 
ing many  compact  bodies  of 
several  hundred  yards  square  ; 


which  afterwards  marching 
forward,  climbed  the  trees, 
walls,  and  houses,  eating  every 
thing  that  was  green  in  their 
way.  The  inhabitants,  to  stop 
their  progress,  laid  trenches 
all  over  their  fields  and  gar- 
dens, filling  them  with  water. 
Some  placed  large  quantities 
of  heath,  stubble,  and  such 
like  combustible  matter,  in 
rows,  and  set  them  on  fire  on 
the  approach  of  the  locusts. 
But  all  this  was  to  no  pur- 
pose : for  the  trenches  were 
quickly  filled  up,  and  the  fires 
put  out  by  the  vast  number  of 
swarms  that  succeeded  each 
other.  A day  or  two  after  one 
of  these  was  in  motion,  others 
that  were  just  hatched  came 
to  glean  after  them,  gnawing 
off  the  young  branches  and 
the  very  bark  of  the  trees. 
Having  lived  near  a month  in 
this  manner,  they  arrived  at 
their  full  growth,  and  threw 
off  their  worm-like  state,  by 
casting  their  skins.  To  prepare 
themselves  for  this  change, 
they  fixed  their  hinder  feet  to 
some  bush  or  twig,  or  corner 
of  a stone,  when  immediately, 
by  an  undulating  motion  used 
on  this  occasion,  their  heads 
would  first  appear,  and  soon 
after  the  rest  of  their  bodies. 
The  whole  transformation  was 
performed  in  seven  or  eight 
minutes’  time;  after  which, 
they  were  a little  while  in  a 
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languishing  condition ; but  as 
soon  as  the  sun  and  air  had 
hardened  their  wings,  and 
dried  up  the  moisture  that  re- 
mained after  casting  off  their 
sloughs,  they  returned  again 
to  their  former  greediness, 
with  an  addition  both  of 
strength  and  agility.  But  they 
did  not  continue  long  in  this 
state  before  they  were  entirely 
dispersed  ; after  laying  their 
eggs,  directing  their  course 
northward,  they  most  probably 
perished  in  the  sea.  It  is  said 
that  the  holes  these  animals 
make,  to  deposit  their  eggs,  are 
four  feet  deep  in  the  ground ; 
the  eggs  are  about  fourscore 
in  number,  of  the  size  of  cara- 
way comfits,  and  bundled  up 
together  in  clusters. 

It  would  be  endless  to  re- 
count all  the  mischiefs  which 
these  famished  insects  have  at 
different  times  occasioned  : 
but  what  can  have  induced 
them  to  take  such  distant 
flights,  when  they  come  into 
Europe,  is  not  easy  to  be  ac- 
counted for.  It  seems  most 
probable,  that,  by  means  of  a 
very  dry  season  in  the  heart 
of  Africa,  they  are  propagated 
in  such  numbers,  that  the  ve- 
getables of  the  spot  where 
they  are  produced  are  not  suf- 
ficient to  sustain  them.  Thus 
being  obliged  to  find  out  other 
countries,  they  traverse  the 
sandy  deserts,  where  they  can 


find  no  sustenance : still  meet- 
ing with  nothing  to  allure 
them  from  their  height,  they 
proceed  forward  across  the  sea, 
and  thus  come  into  Europe, 
where  they  alight  upon  the 
first  green  pastures  that  occur. 

In  some  parts  of  the  world 
the  inhabitants  turn  what 
seems  a plague  to  their  own 
advantage.  Locusts  are  eaten 
by  the  natives  in  many  king- 
doms of  the  East  ; and  are 
caught  in  small  nets  provided 
for  that  purpose.  They  parch 
them  over  the  fire  in  an  earth- 
en pan  ; and  when  their  wings 
and  legs  are  fallen  off,  they 
turn  reddish,  of  the  colour  of 
boiled  shrimps.  Dampier  has 
eaten  them  thus  prepared, 
and  thinks  them  a tolerable 
dish.  The  natives  of  Barbary 
also  eat  them  fried  with  salt; 
and  they  are  said  to  taste  like 
cray-fish. 

There  is  a locust  in  Ton- 
quin,  about  the  bigness  of  the 
top  of  a man’s  finger,  and  as 
long  as  the  first  joint.  It 
breeds  in  the  earth,  in  low 
grounds;  and  in  the  months 
of  January  and  February, 
which  is  the  season  for  taking 
them,  they  issue  from  the 
earth  in  vast  swarms.  At  first 
they  can  hardly  fly,  so  that 
they  often  fall  into  the  rivers 
in  great  numbers:  however, 
the  natives  in  these  months 
watch  the  rivers,  and  take 
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them  up  in  multitudes  in 
small  nets.  They  either  eat 
them  fresh,  broiled  on  the 
coals,  or  pickle  them  for  keep- 
ing. They  are  considered  as 
a great  delicacy  in  that  part 
of  the  world,  as  well  by  the 
rich  as  the  poor.  In  the 
countries  where  they  are  eat- 
en, they  are  regularly  brought 
to  market,  and  sold  as  larks 
or  quails  in  Europe.  They 
must  have  been  a common 
food  with  the  Jews,  as  Moses, 
in  the  book  of  ‘ Leviticus,’ 
permits  them  to  eat  four  dif- 
ferent kinds  of  this  animal, 
which  he  takes  care  to  specify. 
This  dish,  however,  has  not 
yet  made  its  way  into  the 
kitchens  of  the  luxurious  in 
Europe ; and  though  we  may 
admire  the  delicacies  of  the 
East,  we  are  as  yet  happily 
deprived  of  the  power  of  imi- 
tation. 

Of  all  animals,  however,  of 
this  noxious  tribe,  the  Great 
West  Indian  Locust,  indivi- 
dually considered,  is  the  most 
formidable.  It  is  about  the 
thickness  of  the  barrel  of  a 
goose-quill,  and  the  body  is 
divided  into  nine  or  ten  joints; 
in  the  whole,  about  six  or 
seven  inches  long.  It  has  two 
small  eyes  standing  out  of  the 
head,  like  those  of  crabs;  and 
two  feelers,  like  long  hair. 
The  whole  body  is  studded 
with  small  excrescences,  which 


are  not  much  bigger  than  the 
points  of  pins.  The  shape  is 
roundish,  and  the  body  di- 
minishes in  circumference  to 
the  tail,  which  is  forked  into 
two  horns.  Between  this,  there 
is  a sort  of  a sheath,  contain- 
ing a small  dangerous  sting. 
If  any  person  happens  to  touch 
this  insect,  he  is  sure  to  be 
stung  ; and  is  immediately 
taken  with  a shivering  and 
trembling  all  over  the  body  ; 
which,  however,  may  soon  be 
put  a stop  to,  by  rubbing  the 
place  that  was  affected  with 
a little  palm  oil.* 

From  the  locust  we  descend 
to  the  Cricket,  which  is  a very 
inoffensive  and  pretty  animal. 
Though  there  be  a species  of 
this  insect  that  lives  entirely 
in  the  woods  and  fields,  yet 
that  with  which  we  are  best  ac- 
quainted is  the  House-cricket, 
whose  voice  is  so  well  known 
behind  a country  fire  in  a 
winter’s  evening.  There  is 
something  so  unusual  in  hear- 
ing a sound  while  we  do  not 
see  the  animal  producing  it 
nor  discover  the  place  from 
whence  it  comes,  that,  among 
the  country  people,  the  chirp- 
ing of  the  cricket  is  always 
held  ominous ; and  whether 
it  deserts  the  fire-side,  or  pays 
an  unexpected  visit,  the  cre- 


* It  is  now  known  that  every  in- 
sect of  this  tribe  is  perfectly  harm- 
less.— Author. 
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dulous  peasantry  always  find 
something  to  be  afraid  of.  In 
general,  however,  the  killing 
of  a cricket  is  considered  as 
a most  unlucky  omen ; and 
though  their  company  is  not 
much  desired,  yet  no  methods 
must  be  taken  to  remove 
them. 

The  cricket  very  much  re- 
sembles the  grasshopper  in  its 
shape,  its  manner  of  rumi- 
nating, its  voice,  its  leaping, 
and  methods  of  propagation. 
It  differs  in  its  colour,  which 
is  uniformly  of  a rusty  brown  : 
in  its  food,  which  is  more  va- 
rious ; and  in  its  place  of  re- 
sidence, which  is  most  usually 
in  the  warmest  chinks  behind 
a country  hearth.  They  are 
in  some  measure  obliged  to 
the  bad  masonry  employed  in 
making  peasants’  houses  for 
their  retreats.  The  smallest 
chink  serves  to  give  them  shel- 
ter ; and  where . they  once 
make  their  abode  they  are 
sure  to  propagate.  They  are 
of  a most  chilly  nature,  sel- 
dom leaving  the  fire-side  ; 
and,  if  undisturbed,  are  seen 
to  hop  from  their  retreats  to 
chirrup  at  the  blaze  in  the 
chimney.  The  wood-cricket 
is  the  most  timorous  animal 
in  nature ; but  the  chimney- 
cricket,  being  used  to  noises, 
disregards  not  only  those,  but 
the  appearance  of  people  near 
it.  Whether  the  voice  of  this 


animal  is  formed  in  the  same 
manner  with  that  of  the  grass- 
hopper, by  a fine  membrane 
at  the  base  of  the  wings,  which 
is  moved  by  a muscle,  and 
which  being  coiled  up,  gives 
a sound  like  a quail-pipe,  is 
not  yet  ascertained ; nor  do 
we  well  know  the  use  of  this 
voice,  since  anatomical  in- 
spection has  not  yet  been  able 
to  discover  the  smallest  or- 
gans of  hearing.  Still,  how- 
ever, we  can  make  no  doubt 
of  their  power  of  distinguish- 
ing sounds,  though  probably 
not  in  the  same  manner  with 
the  more  perfect  ranks  of 
nature.  Certain  it  is,  that  I 
have  often  heard  them  call, 
and  this  call  was  as  regularly 
answered  by  another,  although 
none  but  the  males  are  vocal. 

As  the  cricket  lives  chiefly 
in  the  dark,  so  its  eyes  seem 
formed  for  the  gloominess  of 
its  abode  ; and  those  who 
would  surprise  it,  have  only 
to  light  a candle  unexpected- 
ly ; by  which  it  is  dazzled, 
and  cannot  find  the  way  back 
to  its  retreat.  It  is  a very 
voracious  little  animal,  and 
will  eat  bread,  flour,  and 
meat;  but  it  is  particularly 
fond  of  sugar.  They  never 
drink,  but  keep  for  months 
together  at  the  back  of  the 
chimney,  where  they  could 
possibly  have  had  no  mois- 
ture. The  warmth  of  their 
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situation  only  serves  to  in- 
crease their  mirth  and  loqua- 
city. Except  in  the  very  cold-^ 
est  weather,  they  never  cease 
their  chirruping',  but  continue 
that  little  piercing-  note,  which 
is  as  pleasing  to  some  as  it  is 
disagreeable  to  others.  The 
great  Scaliger  was  particularly 
delighted  with  the  chirruping 
of  crickets,  and  kept  several 
of  them  for  his  amusement, 
enclosed  in  a box,  which  he 
placed  in  a warm  situation. 
Others,  on  the  contrary,  think 
there  is  something  ominous 
and  melancholy  in  the  sound, 
and  use  every  endeavour  to 
banish  this  insect  from  their 
houses.  Ledelius  tells  us  of  a 
woman  who  was  very  much 
incommoded  by  criqkets,  and 
tried,  but  in  vain,  every  me- 
thod of  banishing  them  from 
her  house.  She  at  last  acci- 
dentally succeeded  ; for  hav- 
ing one  day  invited'  several 
guests  to  her  house,  where 
there  was  a wedding,  in  order 
to  increase  the  festivity  of  the 
entertainment,  she  procured 
drums  and  trumpets  to  enter- 
tain them.  The  noise  of  these 
was  so  much  greater  than 
what  the  little  animals  were 
used  to,  that  they  instantly 
forsook  their  situation,  and 
were  never  heard  in  that  man- 
sion more. 

But  of  all  the  cricket  kind, 
that  which  is  called  the  Mole 


Cricket  is  the  most  extraor- 
dinary. This  animal  is  the 
largest  of  all  the  insects  with 
which  we  are  acquainted  in 
this  country,  being  two  inches 
and  a half  in  length,  and  three 
quarters  of  an  inch  in  breadth. 
The  colour  is  of  a dusky 
brown  ; and  at  the  extremity 
of  the  tail  there  are  two  hairy 
excrescences,  resembling,  in 
some  sense,  the  tail  of  a 
mouse.  The  body  consists  of 
eight  scaly  joints,  or  separate 
folds ; is  brown  on  the  upper 
part,  and  more  deeply  tinged 
below.  The  wings  are  long, 
narrow,  and  terminate  in  a 
sharp  point,  each  having  a 
blackish  line  running  down 
it : however,  when  they  are 
extended,  they  appear  to  be 
much  broader  than  could  at 
first  sight  be  supposed.  The 
shield  of  the  breast  is  of  a 
firm  texture,  of  a blackish  co- 
lour, and  hairy.  The  fore- 
feet, which  are  this  animal’s 
principal  instruments  of  bur- 
rowing in  the  earth,  are  strong, 
webbed,  and  hairy;  it  gene- 
rally, however,  runs  back- 
ward ; but  it  is  commonly 
under  ground,  where  it  bur- 
rows even  faster  than  a mole. 
It  is  thought  also  to  be  am- 
phibious, and  capable  of  living 
under  water,  as  well  as  under 
ground. 

Of  all  insects  this  is  the 
most  detested  by  gardeners,, 
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as  it  chiefly  resides  in  that 
ground  which  lies  light,  and 
where  it  finds  sufficient  plenty 
under  the  surface.  Thus,  in 
a single  night’s  time,  it  will 
run  along  a furrow,  which  has 
been  newly  sown,  and  rob  it 
of  all  its  contents.  Its  legs 
are  formed  in  such  a manner 
that  it  can  penetrate  the  earth 
in  every  direction ; before,  be- 
hind, and  above  it.  At  night 
it  ventures  from  its  under- 
ground habitation,  and,  like 
the  cricket,  has  its  chirping 
call.  When  the  female  is  fe- 
cundated, she  makes  a cell  of 
clammy  earth,  the  inside  of 
which  is  large  enough  to  hold 
two  hazel-nuts ; and  in  this 
she  lays  her  eggs.  The  whole 
nest  is  about  the  size  of  a 
common  hen's  egg,  closed 
up  on  every  side,  and  well 
defended  from  the  smallest 
breath  of  air.  The  eggs  gene- 
rally amount  to  the  number 
of  a hundred  and  fifty,  being 
white,  and  about  the  size  of 
a caraway  comfit.  They  are 
thus  carefully  covered,  as  well 
to  defend  them  from  the  in- 
juries of  the  weather,  as  from 
the  attacks  of  the  black  beetle ; 
that  being  itself  an  under- 
ground inhabitant,  would,  but 
for  this  precaution,  devour  or 
destroy  them.  To  prevent  this, 
the  female  mole  - cricket  is 
often  posted  as  a sentinel  near 
the  nest ; and  when  the  black 


invader  plunges  in  to  seize  its 
prey,  the  guardian  insect  seizes 
him  behind,  and  instantly 
bites  him  in  two. 

Nothing  can  exceed  the  care 
and  assiduity  which  these  ani- 
mals exhibit  in  the  preserva- 
tion of  their  young.  Where- 
ever  the  nest  is  placed,  there 
seems  to  be  a fortification, 
avenues,  and  entrenchments, 
drawn  round  it : there  are 
numberless  winding-ways  that 
lead  to  it,  and  a ditch  drawn 
about  it,  which  few  of  its  in- 
sect enemies  are  able  to  pass. 
But  their  care  is  not  confined 
to  this  only ; for  at  the  ap- 
proach of  winter  they  carry 
their  nest  entirely  away,  and 
sink  it  deeper  in  the  ground, 
so  that  the  frost  can  have 
no  influence  in  retarding  the 
young  brood  from  coming  to 
maturity.  As  the  weather 
grows  milder,  they  raise  their 
magazine  in  proportion ; till, 
at  last,  they  bring  it  as  near 
the  surface  as  they  can,  to  re- 
ceive the  genial  influence  of 
the  sun,  without  wholly  ex- 
posing it  to  view ; yet  should 
the  frost  unexpectedly  return, 
they  sink  it  again  as  before.* 

* Among  this  tribe  maybe  num- 
bered the  great  Lantern-Fly  of  Fe- 
rn, an  insect  the  most  splendid  and 
luminous  of  all  that  are.  yet  known. 
In  the  head  is  contained  a phos- 
phorescent light,  sufficiently  vivid 
to  serve  the  purposes  of  a candle 
in  a dark  room  ; or  when  two  or 
three  are  put  together  at  the  end 
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OF  THE  EARWIG,  THE  FROTH  INSECT,  AND  SOME  OTHERS 
BELONGING  TO  THE  SECOND  ORDER  OF  INSECTS. 


We  should  still  keep  in  me- 
mory, that  all  insects  of  the 
second  order,  though  not  pro- 
duced quite  perfect  from  the 
egg,  yet  want  very  little  of 
their  perfection,  and  require 
but  a very  small  change  to 
arrive  at  that  state  which  fits 
them  for  flight  and  genera- 
tion. The  natural  functions 
in  these  are  never  suspended  : 
from  the  instant  they  leave 
the  egg  they  continue  to  eat, 
to  move,  to  leap,  and  pursue 
their  prey : a slight  change 
ensues ; a skin,  that  enclosed 
a part  of  their  body  and  limbs, 
bursts  behind,  like  a woman’s 
stays,  and  gives  freedom  to  a 
set  of  wings,  with  which  the 
animal  expatiates,  and  flies  in 
pursuit  of  its  mate. 

Of  all  this  class  of  insects,  the 
earwig  undergoes  the  smallest 
change.  This  animal  is  so 


of  a stick,  to  light  travellers  on 
the  road  like  a lantern.  It  is  about 
the  size  of  a larger  kind  of  locust, 
and  the  wings  and  whole  body  are 
beau tifuliy  variegated. — Author. 


common,  that  it  scarce  needs 
a description  : its  swiftness  in 
the  reptile  state  is  not  less  re- 
markable than  its  indefatiga- 
ble velocity  when  upon  the 
wing.  That  it  must  be  very 
prolific,  appears  from  its  num- 
bers ; and  that  it  is  very  harm- 
less, every  one’s  experience 
can  readily  testify.  It  is  pro- 
vided with  six  feet,  and  two 
feelers;  the  tail  is  forked; 
and  with  this  it  often  attempts 
to  defend  itself  against  every 
assailant.  But  its  attempts 
are  only  the  threats  of  impo- 
tence; they  draw  down  the 
resentment  of  powerful  ani- 
mals, but  no  way  serve  to  de- 
fend it.  The  deformity  of  its 
figure,  and  its  slender  make, 
have  also  subjected  it  to  an 
imputation,  which,  though  en- 
tirely founded  in  prejudice, 
has  more  than  once  procured 
its  destruction.  It  is  supposed, 
as  the  name  imports,  that  it 
often  enters  into  the  ears  of 
people  sleeping  ; thus  causing 
madness  from  the  intolerable 
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pain,  and  soon  after  death  it- 
self. Indeed,  the  French  name, 
which  signifies  the  Ear-pierc- 
er, urges  the  calumny  against 
the  harmless  insect  in  very 
plain  terms ; yet  nothing  can 
be  more  unjust : the  ear  is 
already  filled  with  a substance 
which  prevents  any  insect  from 
entering ; and  besides,  it  is 
well  lined  and  defended  with 
membranes,  which  would  keep 
out  any  little  animal,  even 
though  the  ear-wax  were  a- 
way.  These  reproaches,  there- 
fore, are  entirely  groundless  : 
but  it  were  well  if  the  accu- 
sations which  gardeners  bring 
against  the  earwig  were  as 
slightly  founded.  There  is 
nothing  more  certain  than 
that  it  lives  among  flowers, 
and  destroys  them.  When 
fruit  also  has  been  wounded 
by  flies,  the  earwig  generally 
comes  in  for  a second  feast, 
and  sucks  those  juices  which 
they  first  began  to  broach. 
Still,  however,  this  insect  is 
not  so  noxious  as  it  would 
seem ; and  seldom  is  found 
but  where  the  mischief  has 
been  originally  begun  by 
others.  Like  all  of  this  class, 
the  earwig  is  hatched  from  an 
egg.  As  there  are  various 
kinds  of  this  animal,  so  they 
choose  different  places  to 
breed  in  : in  general,  how- 
ever, they  lay  their  eggs  un- 
der the  bark  of  plants,  or  in 


the  clefts  of  trees,  when  be- 
ginning to  decay.*  They  pro- 
ceed from  the  egg  in  that 


* The  maternal  care  of  the  ear- 
wig has  been  touched  upon  with 
much  interest  by  the  author  of 
‘ Insect  Transformations which 
states  that  the  distinguished  Swed- 
ish naturalist,  baron  de  Geer, 
“ discovered  a female  earwig  in  the 
beginning  of  April  under  some 
stones,  brooding  over  a number  of 
eggs,  of  whose  safety  she  appeared 
to  be  not  a little  jealous.  In  or- 
der to  study  her  proceeding  the 
better,  he  placed  her  in  a nurse- 
box,  tilled  with  fresh  earth,  and 
scattered  the  eggs  in  at  random. 
She  was  not  long,  bowevet,in  col- 
lecting them  with  all  care  iutoone 
spot,  carrying  them  one  by  one  in 
her  mandibles,  and  placing  herself 
over  them.  She  never  left  them 
for  a moment,  sitting  as  assidu- 
ously as  a bird  does  while  hatch- 
ing. In  about  five  or  six  weeks 
the  grubs  were  hatched,  and  were 
then  of  a whitish  colour.” 

These  observations  the  writer 
just  quoted  had  an  opportunity  of 
verifying  and  extending,  and  has 
communicated,  in  consequence, 
the  following  facts  : — 

“ About  the  end  of  March  I 
found  an  earwig  brooding  over  her 
eggs  in  a small  cell  scooped  out  in 
a garden  border ; and,  in  order  to 
observe  her  proceedings,  l remov- 
ed the  eggs  into  my  study,  placing 
them  upon  fresh  earth  under  a bell 
glass.  The  careful  mother  soon 
scooped  out  a fresh  cell,  and  col- 
lected the  scattered  eggs  with  great 
care  to  the  little  nest,  placing  her- 
self over  them,  not  so  much,  as  it 
afterwards  appeared,  to  keep  them 
warm  as  to  prevent  too  rapid  eva- 
poration of  their  moisture.  When 
the  earth  began  to  dry  up,  she  dug 
the  cell  gradually  deeper,  till  at 
leugth  she  got  almost  out  of  view; 
and  whenever  the  interior  became 
too  dry,  she  withdrew  the  eggs  from 
the  cell  altogether,  and  placed 
them  round  the  rim  of  the  glass 
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reptile  state  in  which  they 
are  most  commonly  seen  ; 
and,  as  they  grow  larger,  the 
wings  bound  under  the  skin 
begin  to  bourgeon.  It  is  a- 
mazing  how  very  little  room 
four  large  wings  take  up  be- 
fore they  are  protruded  ; for 
no  person  could  ever  con- 


where  some  of  the  evaporated 
moisture  had  condensed.  Upon 
observing  this,  1 dropped  some  wa 
ter  into  the  abandoned  cell,  and 
the  mother  soon  afterwards  re- 
placed her  eggs  there.  When  the 
water  which  had  dropped  had  near 
lv  evaporated,  I moistened  the  out- 
side of  the  earth  opposite  the  bot- 
tom of  the  cell  ; and  the  mother 
perceiving  this,  actually  dug  a gal- 
lery right  through  to  the  spot 
where  she  found  the  best  supply  of 
moisture.  Having  neglected  to 
moisten  the  earth  for  some  days, 
it  again  became  dry,  aud  there  was 
none  even  round  the  rim  of  the 
glass  as  before.  Under  these  cir- 
cumstances, the  mother  earwig 
found  a little  remaining  moisture 
quite  under  the  clod  of  earth  upon 
the  board  of  the  mantel-piece,  and 
thither  she  forthwith  carried  her 
eggs. 

“ Her  subsequent  proceedings 
were  not  less  interesting ; for,  al- 
though I carefully  moistened  the 
earth  every  day,  she  regularly 
changed  the  situation  of  the  eggs 
morning  and  evening,  placing 
them  in  the  original  cell  at  night, 
and  on  the  board  under  the  clod 
during  the  day;  as  if  she  under- 
stood the  evaporation  to  be  so 
great  when  the  sun  was  up  that 
her  eggs  might  be  left  too  dry  be- 
fore night. 

“ 1 regret  to  add,  that  during  my 
absence  the  glass  had  been  moved, 
and  the  mother  escaped,  having 
carried  away  all  her  eggs  but  one 
or  two,  which  soon  shrivelled  up, 
and  will  of  course  prove  abortive.” 
—Ed. 


ceive  such  an  expansion  of 
natural  drapery  could  be  roll- 
ed up  in  so  small  a packet. 
The  sheath  in  which  they  are 
enveloped,  folds  and  covers 
them  so  neatly,  that  the  ani- 
mal seems  quite  destitute  of 
wings  ;*  and  even  when  they 
are  burst  from  their  confine- 
ment, the  animal,  by  the 
power  of  the  muscles  and 
joints  which  it  has  in  the 
middle  of  its  wings,  can  close- 
ly fold  them  into  a very  nar- 
row compass.  When  the  ear- 
wig has  become  a winged  in- 
sect, it  flies  in  pursuit  of  the 
female,  ceasing  to  feed,  and  is 
wholly  employed  in  the  busi- 
ness of  propagation.  It  lives 
in  its  winged  state  but  a few 
days  ; and  having  taken  care 
for  the  continuance  of  pos- 
terity, dries  up,  and  dies  to 
all  appearance  consumptive.t 
To  this  order  of  insects  we 
may  also  refer  the  Cuckoo 
Spit,  or  Froth  Worm,  that  is 
often  found  hid  in  that  frothy 
matter  which  we  find  on  the 
surface  of  plants.  It  has  an 
oblong  obtuse  body,  and  a 
large  head  with  small  eyes. 
The  external  wings,  for  it  has 
four,  are  of  a dusky  brown, 


* Swammerdam,  p.  114.  — Au 
THOR. 

f The  indefatigable  M.  de  Geer 
has  discovered  that  the  female  ear- 
wig sits  over  her  eggs,  and  fosters 
her  young,  in  the  same  manner  as  a 
hen  does  her  chickens. — Author. 
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marked  with  two  white  spots; 
the  head  is  black.  The  spume 
in  which  it  is  found  wallow- 
ing is  all  of  its  own  forma- 
tion, and  very  much  resem- 
bles frothy  spittle.  It  pro- 
ceeds from  the  vent  of  the 
animal,  and  other  parts  of  the 
body  ; and  if  it  be  wiped  a- 
way,  a new  quantity  will  be 
quickly  ejected  from  the  little 
animal’s  body.  Within  this 
spume  it  is  seen  in  time  to 
acquire  four  tubercles  on  its 
back,  wherein  the  wings  are 
enclosed : these  bursting,  from 
a reptile  it  becomes  a winged 
animal  ; and  thus  rendered 
perfect,  it  flies  to  meet  its 
mate,  and  propagate  its  kind. 

The  Water  Tipula,  which 
also  belongs  to  this  class,  has 
an  oblong  slender  body,  with 
four  feet  fixed  upon  the  breast, 
and  four  feelers  near  the 
mouth.  It  has  four  weak 
wings,  which  do  not  at  all 
seem  proper  for  flying,  but 
leaping  only.  But  what  this 
insect  chiefly  demands  our 
attention  for,  is  the  won- 
derful lightness  wherewith  it 
runs  on  the  surface  of  the 
water,  so  as  scarce  to  put  it 
in  motion.  It  is  sometimes 
seen  in  rivers,  and  on  their 
banks,  especially  under  shady 
trees ; and  generally  in  swarm 
of  several  together. 

The  Common  Water-fly  also 
breeds  in  the  same  manner 


with  those  above  mentioned. 
This  animal  is  by  some  called 
Notonecta,  because  it  does  not 
swim,  in  the  usual  manner, 
upon  its  belly,  but  on  its 
back:  nor  can  we  help  ad- 
miring that  fitness  in  this  in- 
sect for  its  situation,  as  it 
feeds  on  the  under-side  of 
plants  which  grow  on  the 
surface  of  the  water ; and, 
therefore,  it  is  thus  formed 
with  its  mouth  upwards,  to 
take  its  food  with  greater 
convenience  and  ease. 

We  may  also  add  th§  Wa- 
ter Scorpion,  which  is  a large 
insect,  being  near  an  inch  in 
length,  and  about  half  an  inch 
in  breadth.  Its  body  is  nearly 
oval,  but  very  flat  and  thin ; 
and  its  tail  long  and  pointed. 
The  head  is  small ; and  the 
feelers  appear  like  legs,  re- 
sembling the  claws  of  a scor- 
pion, but  without  sharp  points. 
This  insect  is  generally  found 
in  ponds ; and  is,  of  all  others, 
the  most  tyrannical  and  ra- 
pacious. It  destroys,  like  a 
wolf  among  sheep,  twenty 
times  as  many  as  its  hunger 
requires.  One  of  these,  when 
put  into  a basin  of  water,  in 
which  were  thirty  or  forty 
worms  of  the  libellula  kind, 
each  as  large  as  itself,  de- 
stroyed them  all  in  a few 
minutes  ; getting  on  their 
backs,  and  piercing  with  its 
trunk  through  their  body. 


THE  EPHEMERA. 


These  animals,  however,  al- 
though so  formidable  to  others, 
are  nevertheless  themselves 
greatly  overrun  with  a little 
kind  of  louse,  about  the  size 
of  a nit,  whieh  very  probably 
repays  the  injury  which  the 
water-scorpion  inflicts  upon 
others. 

The  water-scorpions  live  in 
the  water  by  day : out  of 
which  they  rise,  in  the  dusk 


of  the  evening,  into  the  air, 
and  so  flying  from  place  to 
place,  often  betake  themselves 
in  quest  of  food  to  other  wa- 
ters. The  insect,  before  its 
wings  are  grown,  remains  in 
the  place  where  it  was  pro- 
duced ; but  when  come  to  its 
state  of  perfection,  sallies  forth 
in  search  of  a companion  of 
the  other  sex,  in  order  to  con- 
tinue its  noxious  posterity. 


CHAP.  VI. 

OF  THE  EPHEMERA. 


The  last  insect  we  shall  add 
to  the  second  order  is  the 
Ephemera ; which,  though  not 
strictly  belonging  to  it,  yet 
seems  more  properly  referred 
to  this  rank  than  any  other. 
Indeed,  we  must  not  attend 
to  the  rigour  of  method  in  a 
history  where  nature  seems 
to  take  delight  to  sport  in  va- 
riety. 

That  there  should  be  a tribe 
of  flies  whose  duration  ex- 
tends but  to  a day,  seems,  at 
first,  surprising ; but  the  won- 
der will  increase,  when  we  are 
told,  that  some  of  this  kind 
seem  to  be  born  and  to  die  in 


the  space  of  a single  hour.  The 
reptile,  however,  from  which 
they  are  bred,  is  by  no  means 
so  short-lived ; but  is  some- 
times seen  to  live  two  years, 
and  many  times  three  years 
together. 

All  ephemeras,  of  which 
there  are  various  kinds,  are 
produced  from  the  egg  in  the 
form  of  worms ; from  whence 
they  change  into  a more  per- 
fect form ; namely,  that  of 
aurelias,  which  is  a kind  of 
middle  state  between  a worm 
and  a fly  ; and  from  thence 
they  take  their  last  mutation, 
which  is  into  a beautiful  fly 
3*  ^ 
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of  longer  or  shorter  duration, 
according  to  its  kind. 

The  ephemera,  in  its  fly 
state,  is  a very  beautiful  wing- 
ed insect,  and  has  a strong 
similitude  to  the  butterfly, 
both  from  its  shape  and  its 
wings.  It  is  about  the  size  of 
a middling  butterfly ; but  its 
wings  differ  in  not  being  co- 
vered with  the  painted  dust 
with  which  those  of  butter- 
flies are  adorned  and  rendered 
opaque,  for  they  are  very  tran- 
sparent, and  very  thin.  These 
insects  have  four  wings,  the 
uppermost  of  which  are  much 
the  largest;  when  the  insect 
is  at  rest,  it  generally  lays  its 
wings  one  over  the  other,  on 
the  back.  The  body  is  long, 
being  formed  of  six  rings, 
that  are  larger  at  the  origin 
than  near  the  extremity  ; and 
from  this  a tail  proceeds,  that 
is  longer  than  all  the  rest  of 
the  fly,  and  consists  some- 
times of  three  threads  of  an 
equal  length,  or  sometimes  of 
two  long  and  one  short.  To 
acquire  this  beautiful  form, 
the  insect  has  been  obliged 
to  undergo  several  transmu- 
tations; but  its  glory  is  very 
short-lived,  for  the  hour  of 
its  perfection  is  the  hour  of 
its  death ; and  it  seems  scarce- 
ly introduced  to  pleasure, 
when  it  is  obliged  to  part 
with  life. 

The  reptile  that  is  to  be- 


come a fly,  and  that  is  granted 
so  long  a term,  when  com- 
pared to  its  latter  duration, 
is  an  inhabitan  t of  the  water, 
and  bears  a very  strong  re- 
semblance to  fishes,  in  many 
particulars ; having  gills  by 
which  it  breathes  at  the  bot- 
tom, and  also  the  tapering  form 
of  aquatic  animals.  These 
insects  have  six  scaly  legs, 
fixed  on  their  corslet.  Their 
head  is  triangular;  the  eyes  are 
placed  forward,  and  may  be 
distinguished  by  their  large- 
ness and  colour.  The  mouth 
is  furnished  with  teeth ; and 
the  body  consists  of  six  rings ; 
that  next  the  corslet  being 
largest,  but  growing  less  and 
less  to  the  end : the  last  ring 
is  the  shortest,  from  which 
the  three  threads  proceed, 
which  are  as  long  as  the  whole 
body.  Thus  we  see  that  the 
reptile  bears  a very  strong 
resemblance  to  the  fly ; and 
only  requires  wings  to  be 
very  near  its  perfection. 

As  there  are  several  kinds 
of  this  animal,  their  aurelias 
are  consequently  of  different 
colours : some  yellow,  some 
brown,  and  some  cream-co- 
loured. Some  of  these  also 
bore  themselves  cells  at  the 
bottom  of  the  water,  from 
which  they  never  stir  out,  but 
feed  upon  the  mud  composing 
the  walls  of  their  habitation, 
in  contented  captivity ; others, 
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on  the  contrary,  range  about, 
go  from  the  bottom  to  the 
surface,  swim  between  two 
waters,  quit  that  element  en- 
tirely to  feed  upon  plants  by 
the  river  side,  and  then  re- 
turn to  their  favourite  ele- 
ment for  safety  and  protec- 
tion. 

The  reptile,  however,  al- 
though it  lives  two  or  three 
years,  offers  but  little,  in  its 
long  duration,  to  excite  cu- 
riosity : it  is  hid  at  the  bot- 
tom of  the  water,  and  feeds 
almost  wholly  within  its  nar- 
row habitation.  The  most 
striking  facts  command  our 
attention  during  the  short 
interval  of  its  fly  state ; into 
which  it  crowds  the  most  va- 
rious transactions  of  its  little 
life.  It  then  may  be  said  to 
be  in  a hurry  to  live,  as  it  has 
but  so  small  a time  to  exist. 
The  peculiar  sign  whereby  to 
know  that  these  reptiles  will 
change  into  flies  in  a short 
time,  consists  in  a protuber- 
ance of  the  wings  on  the 
back.  About  that  time  the 
smooth  and  depressed  form  of 
the  upper  part  of  the  body  is 
changed  into  a more  swollen 
and  rounder  shape  ; so  that 
the  wings  are,  in  some  de- 
gree, visible  through  the  ex* 
ternal  sheath  that  covers 
them.  As  they  are  not  na- 
tives of  England,  he  who 
would  see  them  in  their  great- 


est abundance  must  walk, 
about  sun-set,  along  the  banks 
of  the  Rhine,  or  the  Seine 
near  Paris;  where,  for  about 
three  days,  in  the  midst  of 
summer,  he  will  be  astonished 
at  their  numbers  and  assidui- 
ty. The  thickest  descent  of 
the  flakes  of  snow  in  winter 
seems  not  to  equal  their  num- 
ber : the  whole  air  seems  alive 
with  the  new-born  race ; and 
the  earth  itself  is  all  over  co- 
vered with  their  remains.  The 
aurelias,  or  reptile  insects, 
that  are,  as  yet,  beneath  the 
surface  of  the  water,  wait 
only  for  the  approach  of  even- 
ing to  begin  their  transforma- 
tion. The  most  industrious 
shake  off  their  old  garments 
about  eight  o’clock;  and  those 
who  are  the  most  tardy,  are 
transformed  before  nine. 

We  have  already  seen  that 
the  operation  of  change  in 
other  insects  is  laborious  and 
painful ; but  with  these  no- 
thing seems  shorter,  or  per- 
formed with  greater  ease.  The 
aurelias  are  scarcely  lifted  a- 
bove  the  surface  of  the  water, 
than  their  old  sheathing-skin 
bursts ; and  through  the  cavi- 
ty which  is  thus  formed  a 
fly  issues,  whose  wings,  at  the 
same  instant,  are  unfolded, 
and,  at  the  same  time,  lift  it 
into  the  air.  Millions  and 
millions  of  aurelias  rise  in  this 
manner  to  the  surface ; and 
B b 2 
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at  once  become  flies,  and  fill 
every  quarter  with  their  flut- 
tering. But  all  these  sports 
are  shortly  to  have  an  end ; 
for,  as  the  little  strangers 
live  but  an  hour  or  two,  the 
whole  swarm  soon  falls  to  the 
ground,  and  covers  the  earth, 
like  a deep  snow,  for  several 
hundred  yards,  on  every  side 
of  the  river.  Their  numbers 
are  then  incredible,  and  every 
object  they  touch  becomes  fa- 
tal to  them;  for  they  instantly 
die  if  they  hit  even  against 
each  other. 

At  this  time  the  males  and 
females  are  very  differently 
employed.  The  males,  quite 
inactive,  and  apparently  with- 
out desires,  seem  only  born 
to  die : no  way  like  the  males 
of  other  insects,  they  neither 
follow  the  opposite  sex,  nor 
bear  any  enmity  to  each  other ; 
after  fluttering  for  an  hour  or 
two,  they  drop  upon  land, 
without  seeming  to  receive 
wings  for  scarce  any  other 
purpose  but  to  satisfy  an  idle 
curiosity.  It  is  otherwise  with 
the  females ; they  are  scarce 
risen  from  the  surface  of  the 
water,  and  have  dried  their 
wings,  but  they  hasten  to  drop 
their  eggs  back  again.  If  they 
happen  also  to  flutter  upon 
land,  they  deposit  their  bur- 
den in  the  place  where  they 
drop.  But  then  it  may  be 
demanded,  where  and  in  what 


manner  are  these  eggs  fecun- 
dated, as  no  copulation  what- 
ever appears  between  the  sexes 
in  their  transitory  visits  in 
air?  Swammerdam  is  of  opi- 
nion, that  they  are  impreg- 
nated in  the  manner  of  fish- 
spawn,  by  the  male,  after  be- 
ing ejected  by  the  female  ; 
but,  beside  that  this  doctrine 
is  exploded  even  from  the 
history  of  fishes,  it  is  certain 
that  the  males  have  not  time 
for  this  operation,  as  the  eggs 
drop  to  the  bottom  the  in- 
stant they  are  laid  on.  the 
water.  Reaumur  is  of  opi- 
nion that  they  copulate;  but 
that  the  act  bears  a propor- 
tion in  shortness  to  the  small 
duration  of  their  lives  ; and, 
consequently,  must  be  so  soon 
performed  as  to  be  scarcely 
visible.  This,  however,  is  at 
best  forcing  a theory  ; and  it 
is  probable,  that  as  there  are 
many  insects  known  to  breed 
without  any  impregnation 
from  the  male,  as  we  have 
already  seen  in  mussels  and 
oysters,  and  shall  hereafter 
see  in  the  gnat,  and  a species 
of  the  beetle,  so  the  ephemera 
may  be  of  this  number.  Be 
this  as  it  may,  the  females 
are  in  such  haste  to  deposit 
their  eggs,  that  multitudes  of 
them  fall  to  the  ground  ; but 
the  greatest  part  are  laid  in 
the  water.  As  they  flutter 
upon  the  surface,  two  clusters 
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are  seen  issuing  from  the  ex- 
tremity of  their  body,  each 
containing  about  three  hund- 
red and  fifty  eggs,  which  make 
seven  hundred  in  all.  Thus, 
of  all  insects,  this  appears  to 
be  the  most  prolific ; and  it 
would  seem  that  there  was  a 
necessity  for  such  a supply, 
as,  in  its  reptile  state,  it  is 
the  favourite  food  of  every 
kind  of  fresh-water  fish.  It 
is  in  vain  that  these  little  ani- 
mals form  galleries  at  the 
bottom  of  the  river,  from 
whence  they  seldom  remove ; 
many  kinds  of  fish  break  in 
upon  their  retreats,  and  thin 
their  numbers.  For  this  rea- 
son fishermen  are  careful  to 
provide  themselves  with  these 
insects,  as  the  most  grateful 
bait : and  thus  turn  the  fish’s 
rapacity  to  its  own  destruc- 
tion. 


But  though  the  usual  date 
of  these  flies  is  two  or  three 
hours  at  farthest,  there  are 
some  kinds  that  live  several 
days ; and  one  kind  in  parti- 
cular, after  quitting  the  wa- 
ter, has  another  ease  or  skin 
to  get  rid  of.  These  are  often 
seen  in  the  fields  and  woods 
distant  from  the  water ; but 
they  are  more  frequently 
found  in  its  vicinity.  They 
are  often  found  sticking  upon 
walls  and  trees  ; and  fre- 
quently with  the  head  down- 
wards, without  changing  place, 
or  having  any  sensible  mo- 
tion. They  are  then  waiting 
for  the  moment  when  they 
shall  be  divested  of  their  last 
incommodious  garment,  which 
sometimes  does  not  happen 
for  two  or  three  days  toge- 
ther. 
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CHAP.  I. 

CATERPILLARS  IN  GENERAL. 


If  we  take  a cursory  view  of 
insects  in  general,  caterpillars 
alone,  and  the  butterflies  and 
moths  they  give  birth  to,  will 
make  a third  part  of  the  num- 
ber. Wherever  we  move, 
wherever  we  turn,  these  in- 
sects, in  one  shape  or  another, 
present  themselves  to  our 
view.  Some,  in  every  state, 
offer  the  most  entertaining 
spectacle  ; others  are  beauti- 
ful only  in  their  winged  form. 
Many  persons,  of  which  num- 
ber I am  one,  have  an  invin- 
cible aversion  to  caterpillars 
and  worms  of  every  species  : 
there  is  something  disagreeable 
in  their  slow  and  crawling 
motion,  for  which  the  variety 
of  their  colouring  can  never 


compensate.  But  others  feel 
no  repugnance  at  observing, 
and  even  handling  them  with 
the  most  attentive  application. 

There  is  nothing  in  the  but- 
terfly state  so  beautiful  or 
splendid  as  these  insects.  They 
serve,  not  less  than  the  birds 
themselves,  to  banish  solitude 
from  our  walks,  and  to  fill  up 
our  idle  intervals  with  the 
most  pleasing  speculations. 
The  butterfly  makes  one  of 
the  principal  ornaments  of 
oriental  poetry  ; but  in  those 
countries,  the  insect  is  larger 
and  more  beautiful  than  with 
us. 

The  beauties  of  the  fly  may, 
therefore,  very  well  excite  our 
curiosity  to  examine  the  rep- 
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tile.  But  we  are  still  more 
strongly  attached  to  this  tribe 
from  the  usefulness  of  one  of 
the  number.  The  silk-worm 
is,  perhaps,  the  most  service- 
able of  all  other  animals ; 
since,  from  its  labours,  and  the 
manufacture  attending  it,  near 
a third  part  of  the  world  are 
clothed,  adorned,  and  support- 
ed. 

Caterpillars  may  be  easily 
distinguished  from  worms  or 
maggots,  by  the  number  of 
their  feet ; and  by  their  pro- 
ducing butterflies  or  moths. 
When  the  sun  calls  up  vege- 
tation, and  vivifies  the  various 
eggs  of  insects,  the  caterpil- 
lars are  the  first  that  are  seen 
upon  almost  every  vegetable 
and  tree,  eating  its  leaves, 
and  preparing  for  a state  of 
greater  perfection.  They  have 
feet  both  before  and  behind  ; 
which  not  only  enable  them 
to  move  forward  by  a sort  of 
steps  made  by  their  fore  and 
hinder  parts,  but  also  to  climb 
up  vegetables,  and  to  stretch 
themselves  out  from  the 
boughs  and  stalks  to  reach 
their  food  at  a distance.  All 
of  this  class  have  from  eight 
feet,  at  the  least,  to  sixteen ; 
and  this  may  serve  to  dis- 
tinguish them  from  the  worm- 
tribe,  that  never  have  so  many. 
The  animal  into  which  they 
are  converted  is  always  a but- 
terfly or  moth ; and  these  are 


always  distinguished  from 
other  flies,  by  having  their 
wings  covered  over  with  a 
painted  dust,  which  gives 
them  such  various  beauty. 
The  wings  of  flies  are  trans- 
parent, as  we  see  in  the  com- 
mon flesh-fly  ; while  those  of 
beetles  are  hard,  like  horn : 
from  such,  the  wing  of  a but- 
terfly may  be  easily  dis- 
tinguished, and  words  would 
obscure  their  differences. 

From  hence  it  appears,  that 
caterpillars,  whether  in  the 
reptile  state,  or  advanced  to 
their  last  state  of  perfection 
into  butterflies,  may  easily  be 
distinguished  from  all  other 
insects ; being  animals  pecu- 
liarly formed,  and  also  of  a 
peculiar  nature.  The  trans- 
mutations they  undergo  are 
also  more  numerous  than 
those  of  any  insect  hitherto 
mentioned  ; and,  in  conse- 
quence, they  have  been  placed 
in  the  third  order  of  changes 
by  Swammerdam,  who  has 
thrown  such  light  upon  this 
part  of  natural  history.  In 
the  second  order  of  changes, 
mentioned  before,  we  saw  the 
grasshopper  and  the  earwig, 
Avhen  excluded  from  the  egg, 
assume  a form  very  like  that 
which  they  were  after  to  pre- 
serve ; and  seemed  arrived  at 
a state  of  perfection,  in  all 
respects,  except  in  not  having 
swings;  which  did  not  bud 
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forth  until  they  were  come  to 
maturity.  But  the  insects  of  this 
third  order,  that  we  are  now 
about  to  describe,  go  through 
a much  greater  variety  of 
transformations  ; for  when 
they  are  excluded  from  the 
egg,  they  assume  the  form  of  a 
small  caterpillar,  which  feeds 
and  grows  larger  every  day, 
often  changing  its  skin,  but  still 
preserving  its  form.  When 
the  animal  has  come  to  a cer- 
tain magnitude  in  this  state, 
it  discontinues  eating,  making 
itself  a covering  or  husk,  in 
which  it  remains  wrapped  up, 
seemingly  without  life  or  mo- 
tion ; and  after  having,  for 
some  time,  continued  in  this 
state,  it  once  more  bursts  its 


confinement,  and  comes  forth 
a beautiful  butterfly.  Thus 
we  see  this  animal  put  on  no 
less  than  three  different  ap- 
pearances from  the  time  it  is 
first  excluded  from  the  egg. 
It  appears  a crawling  cater- 
pillar; then  an  insensible  au- 
relia,  as  it  is  called,  without 
life  or  motion ; and,  lastly,  a 
butterfly,  variously  painted, 
according  to  its  different  kind. 
Having  thus  distinguished  this 
class  of  insects  from  all  others, 
we  will  first  survey  their  his- 
tory in  general ; and  then  en- 
ter particularly  into  the  man- 
ners and  nature  of  a few  of 
them,  which  most  deserve  our 
curiosity  and  attention. 


CHAP.  II. 


OP  THE  TRANSFORMATION  OP  THE  CATERPILLAR  INTO 
ITS  CORRESPONDING  BUTTERFLY  OR  MOTH. 


When  winter  has  disrobed 
the  trees  of  their  leaves,  na- 
ture then  seems  to  have  lost 
her  insects.  There  are  thou- 
sands of  different  kinds,  with 
and  without  wings,  which, 
though  swarming  at  other 
seasons,  then  entirely  disap- 
pear. Our  fields  are  re-peo- 
pled, when  the  leaves  begin 
to  bud,  by  the  genial  influ- 


ence of  spring  ; and  caterpil- 
lars, of  various  sorts,  are  seen 
feeding  upon  the  promise  of 
the  year,  even  before  the 
leaves  are  completely  unfold- 
ed. Those  caterpillars,  which 
we  then  see,  may  serve  to  give 
us  a view  of  the  general  means, 
which  nature  employs  to  pre- 
serve such  a number  of  in- 
sects during  that  season,  when 
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they  can  no  longer  find  sub- 
sistence. It  is  known,  by 
united  experience,  that  all 
these  animals  are  hatched 
from  the  eggs  of  butterflies  ; 
and  those  who  observe  them 
more  closely,  will  find  the  fly 
very  careful  in  depositing  its 
eggs,  in  those  places  where 
they  are  likely  to  be  hatched 
with  the  greatest  safety  and 
success.  During  winter,  there- 
fore, the  greatest  number  of 
caterpillars  are  in  an  egg-state; 
and  in  this  lifeless  situation 
brave  all  the  rigours  and  the 
humidity  of  the  climate  ; and 
though  often  exposed  to  all 
its  changes,  still  preserve  the 
latent  principles  of  life,  which 
is  more  fully  exerted  at  the 
approach  of  spring.  That 
same  power  that  pushes  forth 
the  budding  leaf  and  the  open- 
ing flower,  impels  the  insect 
into  animation ; and  nature 
at  once  seems  to  furnish  the 
guest  and  the  banquet.  When 
the  insect  has  found  force  to 
break  its  shell,  it  always  finds 
its  favourite  aliment  provided 
in  abundance  before  it. 

But  all  caterpillars  are  not 
sent  off  from  the  egg  in  the 
beginning  of  spring  ; for  many 
of  them  have  subsisted  during 
the  winter  in  the  aurelia  state  ; 
in  which,  as  we  have  briefly 
observed  above,  the  animal  is 
seemingly  deprived  of  life  and 
motion.  In  this  state  of  in- 


sensibility, many  of  these  in- 
sects continue  during  the  ri- 
gours of  winter ; some  inclosed 
in  a kind  of  shell,  which  they 
have  spun  for  themselves  at 
the  end  of  autumn  ; some  con- 
cealed under  the  bark  of  trees ; 
others  in  the  chinks  of  old 
walls:  and  many  buried  un- 
der ground.  From  all  these, 
a variety  of  butterflies  are 
seen  to  issue  in  the  beginning 
of  spring  ; and  adorn  the  ear- 
liest part  of  the  year  with 
their  painted  flutterings. 

Some  caterpillars  do  not 
make  any  change  whatsoever 
at  the  approach  of  winter ; 
but  continue  to  live  in  their 
reptile  state  through  all  the 
severity  of  the  season.  They 
choose  themselves  some  re- 
treat, where  they  may  remain 
undisturbed  for  months  to- 
gether; and  there  they  conti- 
nue motionless,  and  as  insen- 
sible as  if  they  were  actually 
dead.  Their  constitution  is 
such,  that  food  at  that  time 
would  be  useless ; and  the 
cold  prevents  their  making 
those  dissipations  which  re- 
quire restoration.  In  gene- 
ral, caterpillars  of  this  kind 
are  found  in  great  numbers 
together,  inclosed  in  one  com- 
mon web,  that  covers  them 
all,  and  serves  to  protect  them 
from  the  injuries  of  the  air. 

Lastly,  there  are  some  of 
the  caterpillar  kind,  whose 
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butterflies  live  all  the  winter ; 
and  who,  having  fluttered 
about  for  some  part  of  the  lat- 
ter end  of  autumn,  seek  for 
some  retreat  during  the  win- 
ter, in  order  to  answer  the 
ends  of  propagation  at  the  ap- 
proach of  spring.  These  are 
often  found  lifeless  and  mo- 
tionless in  the  hollows  of  trees 
or  the  clefts  of  timber ; but 
by  being  approached  to  the 
fire,  they  recover  life  and  ac- 
tivity, and  seem  to  anticipate 
the  desires  of  the  spring. 

In  general,  however,  whe- 
ther the  animal  has  subsisted 
in  an  egg  state,  during  the 
winter ; or  whether  as  a but- 
terfly, bred  from  an  aurelia, 
in  the  beginning  of  spring  ; or 
a butterfly  that  has  subsisted 
during  the  winter,  and  lays 
eggs  as  soon  as  the  leaves  of 
plants  are  shot  forward  ; the 
whole  swarm  of  caterpillars 
are  in  motion  to  share  the 
banquet  that  nature  has  pro- 
vided. There  is  scarcely  a 
plant  that  has  not  its  own  pe- 
culiar insects  ; and  some  are 
known  to  support  several  of 
different  kinds.  Of  these,  many 
are  hatched  from  the  egg,  at 
the  foot  of  the  tree,,  and  climb 
up  to  its  leaves  for  subsist- 
ence ; the  eggs  of  others  have 
been  glued  by  the  parent 
butterfly  to  the  leaves ; and 
they  are  no  sooner  excluded 
from  the  shell,  but  they  find 


themselves  in  the  midst  of 
plenty. 

When  the  caterpillar  first 
bursts  from  the  egg,  it  is  small 
and  feeble;  its  appetites  are 
in  proportion  to  its  size,  and 
it  seems  to  make  no  great 
consumption  ; but  as  it  in- 
creases in  magnitude,  it  im- 
proves in  its  appetites  ; so 
that,  in  its  adult  caterpillar 
state,  it  is  the  most  ravenous 
of  all  animals  whatsoever.  A 
single  caterpillar  will  eat  dou- 
ble its  own  weight  of  leaves 
in  a day,  and  yet  seems  no 
way  disordered  by  the  meal. 
What  would  mankind  do,  if 
their  oxen  or  their  horses 
were  so  voracious  ? 

These  voracious  habits,  with 
its  slow  crawling  motion,  but 
still  more  a stinging  like  that 
of  nettles,  which  follows  upon 
handling  the  greatest  number 
of  them,  make  these  insects 
not  the  most  agreeable  ob- 
jects of  human  curiosity.  How- 
ever, there  are  many  philoso- 
phers who  have  spent  years  in 
their  contemplation  ; and  who 
have  not  only  attended  to  their 
habits  and  labours,  but  mi- 
nutely examined  their  struc- 
ture and  internal  conforma- 
tion. 

The  body  of  the  caterpillar, 
when  anatomically  considered, 
is  found  composed  of  rings, 
whose  circumference  is  pretty 
near  circular  or  oval.  They 
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are  generally  twelve  in  num- 
ber, and  are  all  membranace- 
ous ; by  which  caterpillars 
may  be  distinguished  from 
many  other  insects,  that  near- 
ly resemble  them  in  form. 
The  head  of  the  caterpillar  is 
connected  to  the  first  ring  by 
the  neck  ; that  is  generally  so 
short  and  contracted,  that  it 
is  scarce  visible.  All  the  cover- 
ing of  the  head  in  caterpillars 
seems  to  consist  of  a shell; 
and  they  have  neither  upper 
nor  under  jaw,  for  they  are 
both  placed  rather  vertically, 
and  each  jaw  armed  with  a 
large  thick  tooth,  which  is 
singly  equal  to  numbers.  With 
these  the  animals  devour  their 
food  in  such  amazing  quanti- 
ties ; and  with  these,  some  of 
the  kind  defend  themselves 
against  their  enemies.  Though 
the  mouth  be  kept  shut,  the 
teeth  are  always  uncovered  ; 
and  while  the  insect  is  in 
health  they  are  seldom  with- 
out employment.  Whatever 
the  caterpillar  devours,  these 
teeth  serve  to  chop  into  small 
pieces,  and  render  the  parts 
of  the  leaf  fit  for  swallowing. 
Many  kinds,  while  they  are 
yet  young,  eat  only  the  suc- 
culent part  of  the  leaf,  and 
leave  all  the  fibres  untouched  ; 
others,  however,  attack  the 
whole  leaf,  and  eat  it  clean 
away.  One  may  be  amused, 
for  a little  time,  in  observing 


the  avidity  with  which  they 
are  seen  to  feed;  some  are 
seen  eating  the  whole  day ; 
others  have  their  hours  of  re- 
past ; some  choose  the  night, 
and  others  the  day.  When 
the  caterpillar  attacks  a leaf, 
it  places  its  body  in  such  a 
manner  that  the  edge  of  the 
leaf  shall  fall  between  its  feet, 
which  keeps  it  steady  while 
the  teeth  are  employed  in  cut- 
ting it : these  fall  upon  the 
leaf  somewhat  in  the  manner 
of  a pair  of  gardener’s  shears ; 
and  every  morsel  is  swallowed 
as  soon  as  cut.  Some  cater- 
pillars feed  upon  leaves  so  very 
narrow,  that  they  are  not 
broader  than  their  mouths; 
in  this  case  the  animal  is  seen 
to  devour  it  from  the  point, 
as  we  would  eat  a radish. 

As  there  are  various  kinds 
of  caterpillars,  the  number  of 
their  feet  are  various ; some 
having  eight,  and  some  sixteen. 
Of  these  feet,  the  six  foremost 
are  covered  with  a sort  of 
shining  gristle ; and  are  there- 
fore called  the  shelly  legs.  The 
hindmost  feet,  whatever  be 
their  number,  are  soft  and 
flexible,  and  are  called  mem- 
branaceous. Caterpillars  also, 
with  regard  to  their  external 
figure,  are  either  smooth  or 
hairy.  The  skin  of  the  first 
kind  is  soft  to  the  touch,  or 
hard  like  shagreen  ; the  skin 
of  the  latter  is  hairy,  and  as  it 
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were  thorny ; and  generally,  if 
handled,  stings  like  nettles. 
Some  of  them  even  cause  this 
stinging  pain  if  but  approached 
too  nearly. 

Caterpillars,  in  general,  have 
six  small  black  spots  placed  on 
the  circumference  of  the  fore 
ring,  and  a little  to  the  side  of 
the  head.  Three  of  these  are 
larger  than  the  rest,  and  are 
convex  and  transparent : these 
Reaumur  takes  to  be  the  eyes 
of  the  caterpillar;  however, 
most  of  these  reptiles  have 
very  little  occasion  for  sight, 
and  seem  only  to  be  directed 
by  their  feeling. 

But  the  parts  of  the  cater- 
pillar’s body  which  most  justly 
demand  our  attention,  are  the 
stigmata,  as  they  are  called ; 
or  those  holes  on  the  sides  of 
its  body,  through  which  the 
animal  is  supposed  to  breathe. 
All  along  this  insect’s  body, 
on  each  side,  these  holes  are 
easily  discoverable.  They  are 
eighteen  in  number,  nine  on 
a side,  rather  nearer  the  belly 
than  the  back ; a hole  for 
every  ring,  of  which  the  ani- 
mal’s body  is  composed,  except 
the  second,  the  third,  and  the 
last.  These  oval  openings  may 
be  considered  as  so  many 
mouths,  through  which  the 
insect  breathes ; but  with  this 
difference,  that  as  we  have  but 
one  pair  of  lungs,  the  cater- 
pillar has  no  less  than  eighteen. 


It  requires  no  great  anatomical 
dexterity  to  discover  these 
lungs  in  the  larger  kind  of 
caterpillars  : they  appear,  at 
first  view,  to  be  hollow  carti- 
laginous tubes,  and  of  the  co- 
lour of  mother-of-pearl.  These 
tubes  are  often  seen  to  unite 
with  each  other ; some  are  per- 
ceived to  open  into  the  intes- 
tines ; and  some  go  to  different 
parts  of  the  surface  of  the 
body.  That  these  vessels  serve 
to  convey  the  air,  appears  evi- 
dently, from  the  famous  ex- 
periment of  Malpighi ; who, 
by  stopping  up  the  mouths  of 
the  stigmata  with  oil,  quickly 
suffocated  the  animal,  which 
was  seen  to  die  convulsed  the 
instant  after.  In  order  to  as- 
certain his  theory,  he  rubbed 
oil  upon  other  parts  of  the  in- 
sect’s body,  leaving  the  stig- 
mata free;  and  this  seemed 
to  have  no  effect  upon  the  ani- 
mal’s health,  but  it  continued 
to  move  and  eat  as  usual : he 
rubbed  oil  on  the  stigmata  of 
one  side,  and  the  animal  un- 
derwent a partial  convulsion, 
but  recovered  soon  after.  How- 
ever, it  ought  to  be  observed, 
that  air  is  not  so  necessary  to 
these  as  to  the  nobler  ranks 
of  animals,  since  caterpillars 
will  live  in  an  exhausted  re- 
ceiver for  several  days  toge- 
ther; and  though  they  seem 
dead  at  the  bottom,  yet 
when  taken  out,  recover,  and 
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resume  their  former  viva- 
city. 

If  the  caterpillar  be  cut  open 
longitudinally  along  the  back, 
its  intestines  will  be  perceived 
running  directly  in  a straight 
line  from  the  mouth  to  the 
anus.  They  resemble  a num- 
ber of  small  bags  opening  into 
each  other;  and  strengthened 
on  both  sides  by  a fleshy  cord 
by  which  they  are  united. 
These  insects  are,  upon  many 
occasions,  seen  to  cast  forth 
the  internal  coat  of  their  in- 
testines with  their  food,  in  the 
changes  which  they  so  fre- 
quently undergo. — But  the  in- 
testines take  up  but  a small 
part  of  the  animal’s  body,  if 
compared  to  the  fatty  sub- 
stance in  which  they  are  in- 
volved. This  substance  changes 
its  colour  when  the  insect’s 
metamorphosis  begins  to  ap- 
proach; and  from  white  it  is 
usually  seen  to  become  yellow. 
If  to  these  parts  we  add  the 
caterpillar’s  implements  for 
spinning,  (for  all  caterpillars 
spin  at  one  time  or  another,) 
we  shall  have  a rude  sketch  of 
this  animal’s  conformation  : 
however,  we  shall  reserve  the 
description  of  those  parts,  till 
we  come  to  the  history  of  the 
silkworm,  where  the  manner 
in  which  these  insects  spin 
their  webs,  will  most  properly 
find  a place. 

The  life  of  a caterpillar 


seems  one  continued  succes- 
sion of  changes,  and  it  is  seen 
to  throw  off  one  skin  only  to 
assume  another ; which  also  is 
divested  in  its  turn  : and  thus 
for  eight  or  ten  times  succes- 
sively. We  must  not,  however, 
confound  this  changing  of  the 
skin  with  the  great  metamor- 
phosis which  it  is  afterwards 
to  undergo.  The  throwing  off 
one  skin,  and  assuming  ano- 
ther, seems,  in  comparison, 
but  a slight  operation  among 
these  animals  : this  is  but  the 
work  of  a day  ; the  other  is 
the  great  adventure  of  their 
lives.  Indeed,  this  faculty  of 
changing  the  skin,  is  not  pe- 
culiar to  caterpillars  only,  but 
is  common  to  all  the  insect 
kind;  and  even  to  some  ani- 
mals that  claim  a higher  rank 
in  nature.  We  have  already 
seen  the  lobster  and  the  crab 
outgrowing  their  first  shells, 
and  then  bursting  from  their 
confinement,  in  order  to  as- 
sume a covering  more  roomy 
and  convenient.  It  is  probable 
that  the  louse,  the  flea,  and 
the  spider,  change  their  cover' 
ing  from  the  same  necessity  ; 
and  growing  too  large  for  the 
crust  in  which  they  have  been 
lor  some  time  enclosed,  burst 
it  for  another.  This  period  is 
probably  that  of  their  growth ; 
for  as  soon  as  their  new  skin 
is  hardened  round  them,  the 
animal’s  growth  is  necessarily 
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circumscribed,  while  it  re- 
mains within  it.  With  respect 
to  caterpillars,  many  of  them 
change  their  skins  five  or  six 
times  in  a season;  and  this 
covering,  when  cast  off,  often 
seems  so  complete,  that  many 
might  mistake  the  empty  skin 
for  the  real  insect.  Among 
the  hairy  caterpillars,  for  in- 
stance, the  cast  skin  is  covered 
with  hair;  the  feet,  as  well 
gristly  as  membraneous,  re- 
main fixed  to  it ; even  the 
parts  which  nothing  but  a mi- 
croscope can  discover,  are  vi- 
sible in  it;  in  short,  all  the 
parts  of  the  head;  not  only 
the  skull,  but  the  teeth. 

In  proportion  as  the  time 
approaches  in  which  the  cater- 
pillar is  to  cast  its  old  skin, 
its  colours  become  more  feeble, 
the  skin  seems  to  wither  and 
grow  dry,  and  in  some  measure 
resembles  a leaf,  when  it  is  no 
longer  supplied  with  moisture 
from  the  stock.  At  that  time, 
the  insect  begins  to  find  itself 
under  a necessity  of  changing; 
and  it  is  not  effected  without 
violent  labour,  and  perhaps 
pain.  A day  or  two  before  the 
critical  hour  approaches,  the 
insect  ceases  to  eat,  loses  its 
usual  activity,  and  seems  to 
rest  immoveable.  It  seeks 
some  place  to  remain  in  secu- 
rity ; and  no  longer  timorous, 
seems  regardless  even  of  the 
touch.  It  is  now  and  then 


seen  to  bend  itself  and  elevate 
its  back ; again  it  stretches  to 
its  utmost  extent:  it  some- 
times lifts  up  the  head,  and 
then  lets  it  fall  again  ; it 
sometimes  waves  it  three  or 
four  times  from  side  to  side, 
and  then  remains  in  quiet.  At 
length,  some  of  the  rings  of 
its  body,  particularly  the  first 
and  second,  are  seen  to  swell 
considerably,  the  old  skin  dis- 
tends and  bursts,  till,  by  re- 
peated swellings  and  contrac- 
tions in  every  ring,  the  animal 
disengages  itself,  and  creeps 
from  its  inconvenient  covering. 

How  laborious  soever  this 
operation  may  be,  it  is  per- 
formed in  the  space  of  a mi- 
nute; and  the  animal,  having 
thrown  off*  its  old  skin,  seems 
to  enjoy  new  vigour,  as  well 
as  acquired  colouring  and 
beauty.  Sometimes  it  hap- 
pens that  it  takes  a new  ap- 
pearance, and  colours  very 
different  from  the  old.  Those 
that  are  hairy  still  preserve 
their  covering  ; although  their 
ancient  skin  seems  not  to  have 
lost  a single  hair:  every  hair 
appears  to  have  been  drawn 
like  a sword  from  the  scab- 
bard. However,  the  fact  is,  that 
a new  crop  of  hair  grows  be- 
tween the  old  skin  and  the  new, 
and  probably  helps  to  throw 
off*  the  external  covering. 

The  caterpillar  having  in 
this  manner  continued  for 
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several  days  feeding,  and  at 
intervals  casting  its  skin,  be- 
gins at  last  to  prepare  for  its 
change  into  an  aurelia.  It  is 
most  probable  that,  from  the 
beginning,  all  the  parts  of  the 
butterfly  lay  hid  in  this  insect, 
in  its  reptile  state ; but  it  re- 
quired time  to  bring  them  to 
perfection  ; and  a large  quan- 
tity of  food,  to  enable  the  ani- 
mal to  undergo  all  the  changes 
requisite  for  throwing  off  these 
skins,  which  seemed  to  clog 
the  butterfly  form.  However, 
when  the  caterpillar  has  fed 
sufficiently,  and  all  the  parts 
of  the  future  butterfly  have 
formed  themselves  beneath  its 
skin,  it  is  then  time  for  it  to 
make  its  first  great  and  prin- 
cipal change  into  an  aurelia, 
or  a chrysalis,  as  some  have 
chosen  to  call  it ; during 
which,  as  was  observed,  it 
seems  to  remain  for  several 
days,  or  even  months,  with- 
out life  or  motion. 

Preparatory  to  this  impor- 
tant change,  the  caterpillar 
most  usually  quits  the  plant, 
or  the  tree  on  which  it  fed : 
or  at  least  attaches  itself  to 
the  stalk  or  the  stem,  more 
gladly  than  the  leaves.  It 
forsakes  its  food,  and  prepares, 
by  fasting,  to  undergo  its 
transmutation.  In  this  period, 
all  the  food  it  has  taken  is 
thoroughly  digested;  and  it 
often  voids  even  the  internal 


membrane  which  lined  its  in- 
testines. 

Some  of  this  tribe,  at  this 
period  also,  are  seen  entirely 
to  change  colour ; and  the  vi- 
vacity of  the  tints,  in  all, 
seems  faded.  Those  of  them 
which  are  capable  of  spinning 
themselves  a web,  set  about 
this  operation ; those  which 
have  already  spun,  await  the 
change  in  the  best  manner 
they  are  able.  The  web  or 
cone,  with  which  some  cover 
themselves,  hides  the  aurelia 
contained  within  from  the 
view  ; but  in  others,  where  it 
is  more  transparent,  the  ca- 
terpillar, when  it  has  done 
spinning,  strikes  into  it  the 
claws  of  the  two  feet  under 
the  tail,  and  afterwards  forces 
in  the  tail  itself,  by  contract- 
ing those  claws,  and  violently 
striking  the  feet  one  against 
the  other.  If,  however,  they 
be  taken  from  their  web  at 
this  time,  they  appear  in  a 
state  of  great  languor;  and, 
incapable  of  walking,  remain 
on  that  spot  where  they  are 
placed.  In  this  condition  they 
remain  one  or  two  days,  pre- 
paring to  change  into  an  au- 
relia ; somewhat  in  the  man- 
ner they  made  preparations 
for  changing  their  skin.  They 
then  appear  with  their  bodies 
bent  into  a bow,  which  they 
now  and  then  are  seen  to 
straiten:  they  make  no  use 
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of  their  legs;  but  if  they  at-  I 
tempt  to  change  place,  do  it 
by  the  contortions  of  their 
body.  In  proportion  as  their 
change  into  an  aurelia  ap- 
proaches, their  body  becomes 
more  and  more  bent;  while 
their  extensions  and  convul- 
sive contractions  become  more 
frequent.  The  hinder  end  of 
the  body  is  the  part  which  the 
animal  first  disengages  from 
its  caterpillar  skin  ; that  part 
of  the  skin  remains  empty, 
while  the  body  is  drawn  up 
contractedly  towards  the  head. 
In  the  same  manner  they  dis- 
engage themselves  from  the 
two  succeeding  rings ; so  that 
the  animal  is  then  lodged  en- 
tirely in  the  fore  part  of  its 
caterpillar  covering  : that  half 
which  is  abandoned  remains 
flaccid  and  empty ; while  the 
fore  part,  on  the  contrary,  is 
swollen  and  distended.  The 
animal,  having  thus  quitted 
the  hinder  part  of  its  skin,  to 
drive  itself  up  into  the  fore 
part,  still  continues  to  heave 
and  work  as  before;  so  that 
the  skull  is  soon  seen  to  burst 
into  three  pieces,  and  a longi  - 
tudinal opening  is  made  in  the 
three  first  rings  of  the  body, 
through  which  the  insect 
thrusts  forth  its  naked  body 
with  strong  efforts.  Thus  at 
last  it  entirely  gets  free  from 
its  caterpillar  skin,  and  for 
ever  forsakes  its  reptile  form. 


The  caterpillar,  thus  strip- 
ped of  its  skin  for  the  last 
time,  is  now  become  an  aure- 
lia ; in  which  the  parts  of  the 
future  butterfly  are  all  visible, 
but  in  so  soft  a state,  that  the 
smallest  touch  can  discom- 
pose them.  The  animal  is 
now  become  helpless  and  mo- 
tionless; but  only  waits  for 
the  assistance  of  the  air  to 
dry  up  the  moisture  on  its 
surface,  and  supply  it  with  a 
crust  capable  of  resisting  ex- 
ternal inj  uries.  Immediately 
after  being  stripped  of  its  ca- 
terpillar skin,  it  is  of  a green 
colour,  especially  in  those 
parts  which  are  distended  by 
an  extraordinary  afflux  of  ani- 
mal moisture ; but  in  ten  or 
twelve  hours  after  being  thus 
exposed,  its  parts  harden,  the 
air  forms  its  external  cover- 
ing in  a firm  crust,  and  in 
about  four-and-twenty  hours 
the  aurelia  may  be  handled, 
without  endangering  the  little 
animal  that  is  thus  left  in  so 
defenceless  a situation.  Such 
is  the  history  of  the  little  pod 
or  cone  that  is  found  so  com- 
mon by  every  path-way,  stick- 
ing to  nettles,  and  sometimes 
shining  like  polished  gold. 
From  the  beautiful  and  re- 
splendent colour  with  which 
it  is  thus  sometimes  adorned 
some  authors  have  called  it  a 
Chrysalis,  implying  a creature 
made  of  gold. 
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Such  are  the  efforts  by 
which  these  little  animals  pre- 
pare for  a state  of  perfection  ; 
but  their  care  is  still  greater 
to  provide  themselves  a se- 
cure retreat,  during  this  season 
of  their  imbecility.  It  would 
seem  like  erecting  themselves 
a monument,  where  they  were 
to  rest  secure,  until  nature 
had  called  them  into  a new 
and  more  improved  existence. 
For  this  purpose,  some  spin 
themselves  a cone  or  web,  in 
which  they  lie  secure  till  they 
have  arrived  at  maturity  : 
others,  that  cannot  spin  so 
copious  a covering,  suspend 
themselves  by  the  tail,  in  some 
retreat  where  they  are  not 
likely  to  meet  disturbances. 
Some  mix  sand  with  their 
gummy  and  moist  webs,  and 
thus  make  themselves  a secure 
incrustation ; while  others,  be- 
fore their  change,  bury  them- 
selves in  the  ground,  and 
thus  avoid  the  numerous  dan- 
gers that  might  attend  them. 
One  would  imagine  that  they 
were  conscious  of  the  precise 
time  of  their  continuance  in 
their  aurelia  state;  since  their 
little  sepulchres,  with  respect 
to  the  solidity  of  the  building, 
are  proportioned  to  such  du- 
ration. Those  that  are  to  lie 
in  that  state  of  existence  but 
a few  days,  make  choice  of 
some  tender  leaf,  which  they 
render  still  more  pliant  by 


diffusing  a kind  of  glue  upon 
it : the  leaf  thus  gradually 
curls  up,  and  withering  as  it 
enfolds,  the  insect  wraps  itself 
within,  as  in  a mantle,  till 
the  genial  warmth  of  the  sun 
enables  it  to  struggle  for  new 
life,  and  burst  from  its  con- 
finement. Others,  whose  time 
of  transformation  is  also  near 
at  hand,  fasten  their  tails  to 
a tree,  or  to  the  first  worm- 
hole  they  meet  in  a beam,  and 
wait  in  that  defenceless  situa- 
tion. Such  caterpillars,  on 
the  other  hand,  as  are  seen 
to  lie  several  months  in  their 
aurelia  state,  act  with  much 
greater  circumspection.  Most 
of  them  mix  their  web  with 
sand,  and  thus  make  them- 
selves a very  strong  covering  : 
others  build  in  wood,  which 
serves  them  in  the  nature  of 
a coffin.  Such  as  have  made 
the  leaves  of  willows  their 
favourite  food,  break  the  ten- 
der twigs  of  them  first  into 
small  pieces,  then  pound  them 
as  it  were  to  powder  ; and, 
by  means  of  their  glutinous 
silk,  make  a kind  of  paste,  in 
which  they  wrap  themselves 
up.  Many  are  the  forms  which 
these  animals  assume  in  this 
helpless  state ; and  it  often 
happens,  that  the  most  de- 
formed butterflies  issue  from 
the  most  beautiful  aurelias. 

In  general,  however,  the  au- 
relia takes  the  rude  outline 
c c 
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of  the  parts  of  the  animal 
which  is  contained  within  it ; 
but  as  to  the  various  colours 
which  it  is  seen  to  assume, 
they  are  rather  the  effect  of 
accident ; for  the  same  species 
of  insect  does  not  at  all  times 
assume  the  same  hue,  when  it 
becomes  an  aurelia.  In  some, 
the  beautiful  gold  colour  is  at 
one  time  found ; in  others,  it 
is  wanting.  This  brilliant  hue, 
which  does  not  fall  short  of 
the  best  gilding,  is  formed  in 
the  same  manner  in  which  we 
see  leather  obtain  a gold  co- 
lour, though  none  of  that 
metal  ever  enters  into  the 
tincture.  It  is  only  formed 
by  a beautiful  brown  varnish, 
laid  upon  a white  ground ; 
and  the  white  thus  gleaming 
through  the  transparency  of 
the  brown,  gives  a charming 
golden  yellow.  These  two  co- 
lours are  found,  one  over  the 
other,  in  the  aurelia  of  the 
little  animal  we  are  describ- 
ing: and  the  whole  appears 
gilded  without  any  real  gild- 
ing. 

The  aurelia  thus  formed, 
and  left  to  time  to  expand 
into  a butterfly,  in  some  mea- 
sure resembles  an  animal  in 
an  egg,  that  is  to  wait  for  ex- 
ternal warmth  to  hatch  it  into 
life  and  vigour.  As  the  quan- 
tity of  moisture  that  is  en- 
closed within  the  covering  of 
the  aurelia  continues  to  keep 


its  body  in  the  most  tender 
state,  so  it  is  requisite  that 
this  humidity  should  be  dried 
away,  before  the  little  butter- 
fly can  burst  its  prison.  Many 
have  been  the  experiments  to 
prove  that  nature  may,  in  this 
respect,  be  assisted  by  art ; 
and  that  the  life  of  the  insect 
may  be  retarded  or  quickened, 
without  doing  it  the  smallest 
injury.  For  this  purpose,  it 
is  only  requisite  to  continue 
the  insect  in  its  aurelia  state, 
by  preventing  the  evaporation 
of  its  humidity;  which  will 
consequently  add  some  days, 
nay  weeks,  to  its  life : on  the 
other  hand,  by  evaporating 
its  moisture  in  a warm  situa- 
tion, the  animal  assumes  its 
winged  state  before  its  usual 
time,  and  goes  through  the 
offices  assigned  its  existence. 
To  prove  this,  Mr.  Reaumur 
enclosed  the  aurelia  in  a glass 
tube;  and  found  the  evapo- 
rated water,  which  exhaled 
from  the  body  of  the  insect, 
collected  in  drops  at  the  bot- 
tom of  the  tube : he  covered 
the  aurelia  with  varnish  ; and 
this  making  the  evaporation 
more  difficult  and  slow,  the 
butterfly  was  two  months 
longer  than  its  natural  term 
in  coming  out  of  its  case  : he 
found,  on  the  other  hand,  that 
by  laying  the  animal  in  a 
warm  room,  he  hastened  the 
disclosure  of  the  buttterfly ; 
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and,  by  keeping  it  in  an  ice- 
house, in  the  same  manner  he 
delayed  it.  Warmth  acted, 
in  this  case,  in  a double  ca- 
pacity ; invigorating  the  ani- 
mal, and  evaporating  the  mois- 
ture. 

The  aurelia,  though  it  bears 
a different  external  appear- 
ance, nevertheless  contains 
within  it  all  the  parts  of  the 
butterfly  in  perfect  formation; 
and  lying  each  in  a very  or- 
derly manner,  though  in  the 
smallest  compass.  These,  how- 
ever, are  so  fast  and  tender, 
that  it  is  impossible  to  visit 
without  discomposing  them. 
When  either  by  warmth,  or 
increasing  vigour,  the  parts 
have  acquired  the  necessary 
force  and  solidity,  the  butter- 
fly then  seeks  to  disembarrass 
itself  of  those  bands  which 
kept  it  so  long  in  confine- 
ment. Some  insects  conti- 
nue under  the  form  of  an  au- 
relia not  above  ten  days  ; 
some  twenty  ; some  several 
months ; and  even  for  a year 
together. 

The  butterfly,  however,  does 
not  continue  so  long  under 
the  form  of  an  aurelia  as  one 
would  be  apt  to  imagine.  In 
general,  those  caterpillars  that 
provide  themselves  with  cones, 
continue  within  them  but  a 
few  days  after  the  cone  is 
completely  finished.  Some, 
however,  remain  buried  in  this 


artificial  covering  for  eight  or 
nine  months,  without  taking 
the  smallest  sustenance  during 
the  whole  time  : and  though 
in  the  caterpillar  state  no  ani- 
mals were  so  voracious,  when 
thus  transformed  they  appear 
a miracle  of  abstinence.  In 
all,  sooner  or  later,  the  but- 
terfly bursts  from  its  prison  ; 
not  only  that  natural  prison 
which  is  formed  by  the  skin 
of  the  aurelia,  but  also  from 
that  artificial  one  of  silk,  or 
any  other  substance,  in  which 
it  has  enclosed  itself. 

The  efforts  which  the  but- 
terfly makes  to  get  free  from 
its  aurelia  state,  are  by  no 
means  so  violent  as  those 
which  the  insect  had  in  chang- 
ing from  the  caterpillar  into 
the  aurelia.  The  quantity  of 
moisture  surrounding  the  but- 
terfly is  by  no  means  so  great 
as  that  attending  its  former 
change ; and  the  shell  of  the 
aurelia  is  so  dry,  that  it  may 
be  cracked  between  the  fin- 
gers. 

If  the  animal  be  shut  up 
within  a cone,  the  butterfly 
always  gets  rid  of  the  natural 
internal  skin  of  the  aurelia, 
before  it  eats  its  way  through 
the  external  covering  which 
its  own  industry  has  formed 
round  it.  In  order  to  ob- 
serve the  manner  in  which  it 
thus  gets  rid  of  the  aurelia 
covering,  we  must  cut  open 
c c 2 
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the  cone,  and  then  we  shall 
have  an  opportunity  of  dis- 
covering the  insect’s  efforts 
to  emancipate  itself  from  its 
natural  shell.  When  this  ope- 
ration begins,  there  seems  to 
be  a violent  agitation  in  the 
humours  contained  within  the 
little  animal’s  body.  Its  fluids 
seem  driven,  by  a hasty  fer- 
mentation, through  all  the 
vessels ; while  it  labours  vio- 
lently with  its  legs,  and  makes 
several  other  violent  struggles 
to  get  free.  As  all  these  mo- 
tions concur  with  the  growth 
of  the  insect’s  wings  and  body, 
it  is  impossible  that  the  brit- 
tle skin  which  covers  it  should 
longer  resist  : it  at  length 
gives  way,  by  bursting  in- 
to four  distinct  and  regular 
pieces.  The  skin  of  the  head 
and  legs  first  separates ; then 
the  skin  at  the  back  flies  open, 
and  dividing  into  two  regular 
portions,  disengages  the  back 
and  wings : then  there  like- 
wise happens  another  rupture, 
in  that  portion  which  covered 
the  rings  of  the  back  of  the 
aurelia.  After  this,  the  but- 
terfly, as  if  fatigued  with  its 
struggles,  remains  very  quiet 
for  some  time,  with  its  wings 
pointed  downwards,  and  its 
legs  fixed  in  the  skin  which 
it  had  just  thrown  off.  At 
first  sight  the  animal,  just  set 
free,  and  permitted  the  future 
use  of  its  wings,  seems  to 


want  them  entirely;  they  take 
up  such  little  room,  that  one 
would  wonder  where  they 
were  hidden.  But  soon  after 
they  expand  so  rapidly,  that 
the  eye  can  scarce  attend 
their  unfolding.  From  reach- 
ing scarce  half  the  length  of 
the  body,  they  acquire,  in  a 
most  wonderful  manner,  their 
full  extent  and  bigness,  so  as 
to  be  each  five  times  larger 
than  they  were  before.  Nor 
is  it  the  wings  alone  that  are 
thus  increased ; all  their  spots 
and  paintings,  before  so  mi- 
nute as  to  be  scarcely  discer- 
nible, are  proportionably  ex- 
tended; so  that  what  a few 
minutes  before  seemed  only  a 
number  of  confused  unmean- 
ing points,  now  become  dis- 
tinct and  most  beautiful  orna- 
ments. Nor  are  the  wings, 
when  they  are  thus  expanded, 
unfolded  in  the  manner  in 
which  earwigs  and  grasshop- 
pers display  theirs,  who  un- 
furl them  like  a lady’s  fan  : 
on  the  contrary,  those  of  but- 
terflies actually  grow  to  their 
natural  size  in  this  very  short 
space.  The  wing,  at  the  in- 
stant it  is  freed  from  its  late 
confinement,  is  considerably 
thicker  than  afterwards;  so 
that  it  spreads  in  all  its  di- 
mensions, growing  thinner  as 
it  becomes  broader.  If  one  of 
the  wings  be  plucked  from  the 
animal  just  set  free,  it  may  be 
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spread  by  the  fingers,  and  it 
will  soon  become  as  broad  as 
the  other  which  has  been 
left  behind.  As  the  wings  ex- 
tend themselves  so  sudden- 
ly, they  have  not  yet  had 
time  to  dry;  and  accordingly 
appear  like  pieces  of  wet  pa- 
per, soft  and  full  of  wrinkles. 
In  about  half  an  hour  they  are 
perfectly  dry,  their  wrinkles 
entirely  disappear,  and  the  lit  - 
tle animal  assumes  all  its 
splendor.  The  transmutation 
being  thus  perfectly  finished, 
the  butterfly  discharges  three 
or  four  drops  of  a blood-co- 
loured liquid,  which  are  the 
last  remains  of  its  superflu- 
ous moisture.*  Those  aurelias 
which  are  enclosed  within  a 
cone,  find  that  exit  more  dif- 
ficult, as  they  have  still  an- 
other prison  to  break  through : 
this,  however,  they  perform  in 
a short  time;  for  the  butter- 
fly, freed  from  its  aurelia  skin, 
butts  with  its  head  violently 

* These  red  drops,  which  seve- 
ral of  the  butterfly  tribe  discharge 
immediately  upon  their  transfor- 
mation, have  been  recorded  by  an- 
cient writers,  as  showers  of  blood, 
portending  some  convulsion  of  na- 
ture, or  national  calamity.  In  the 
year  1608,  the  inhabitants  of  the 
town  of  Aix  were  in  the  utmost 
consternation,  in  consequence  of  a 
discharge  of  this  kind,  which  fell 
in  the  suburbs,  and  for  some  miles 
round.  But  the  philosopher  Pieresc 
soon  quieted  their  alarms,  by  show- 
ing them  that  the  whole  of  this 
wonder  originated  in  a flight  of 
harmless  butterflies,  that  had  just 
taken  wing  from  their  chrysalis 
state.— Author. 


against  the  walls  of  its  artifi- 
cial prison  ; and  probably  with 
its  eyes,  that  are  rough  and 
like  a file,  it  rubs  the  internal 
surface  away ; till  it  is  at  last 
seen  bursting  its  way  into  open 
light  ; and,  in  less  than  a 
quarter  of  an  hour,  the  animal 
acquires  its  full  perfection. 

Thus,  to  use  the  words  of 
Swammerdam,  we  see  a little 
insignificant  creature  distin- 
guished, in  its  last  birth,  with 
qualifications  and  ornaments 
which  man,  during  his  stay 
upon  earth,  can  never  even 
hope  to  acquire.  The  butter- 
fly, to  enjoy  life,  needs  no 
other  food  but  the  dews  of 
heaven,  and  the  honeyed  juices 
which  are  distilled  from  every 
flower.  The  pageantry  of 
princes  cannot  equal  the  or- 
naments with  which  it  is  in- 
vested, nor  the  rich  colouring 
that  embellishes  its  wings. 
The  skies  are  the  butterfly’s 
proper  habitation,  and  the  air 
is  its  element : whilst  man 
comes  into  the  world  naked, 
and  often  roves  about  without 
habitation  or  shelter ; exposed 
on  one  hand  to  the  heat  of 
the  sun,  and  on  the  other  to 
the  damps  and  exhalations  of 
the  earth ; both  alike  ene- 
mies of  his  happiness  and  ex- 
istence. A strong  proof  that, 
while  this  little  animal  is  rais- 
ed to  its  greatest  height,  we 
are  as  yet  in  this  world  only 
candidates  for  perfection ! 
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CHAP.  III. 

OF  BUTTERFLIES  AND  MOTHS. 


It  has  been  already  shown, 
that  all  butterflies  are  bred 
from  caterpillars ; and  we  have 
exhibited  the  various  circum- 
stances of  that  surprising 
change.  It  has  been  remarked, 
that  butterflies  may  be  easily 
distinguishedfrom  flies  of  every 
other  kind,  by  their  wings  ; 
for,  in  others,  they  are  either 
transparent,  like  gauze,  as  we 
see  in  the  common  flesh-fly : 
or  they  are  hard  and  crusted, 
as  we  see  in  the  wings  of  the 
beetle.  But  in  the  butterfly, 
the  wings  are  soft,  opake,  and 
painted  over  with  a beauti- 
ful dust,  that  comes  off  with 
handling. 

The  number  of  these  beau- 
tiful animals  is  very  great ; 
and  though  Linnseus  has  reck- 
oned up  above  seven  hundred 
and  sixty  different  kinds,  the 
catalogue  is  still  very  incom- 
plete. Every  collector  of  but- 
terflies can  show  undescribed 
species : and  such  as  are  fond 
of  minute  discovery  can  here 
produce  animals  that  have 
been  examined  only  by  him- 
self. In  general,  however, 
those  of  the  warm  climates 
are  larger  and  more  beautiful 
than  such  as  are  bred  at  home ; 


and  we  can  easily  admit  the 
beauty  of  the  butterfly,  since 
we  are  thus  freed  from  the 
damage  of  the  caterpillar.  It 
has  been  the  amusement  of 
some  to  collect  these  animals 
from  different  parts  of  the 
world  ; or  to  breed  them  from 
caterpillars  at  home.  These 
they  arrange  in  systematic  or- 
der, or  dispose  so  as  to  make 
striking  and  agreeable  pic- 
tures ; and  all  must  grant, 
that  this  specious  idleness  is 
far  preferable  to  that  unhappy 
state  which  is  produced  by  a 
total  want  of  employment. 

The  wings  of  butterflies,  as 
was  observed,  fully  distinguish 
them  from  flies  of  every  other 
kind.  They  are  four  in  num- 
ber ; and  though  two  of  them 
be  cut  off,  the  animal  can  fly 
with  the  two  others  remain- 
ing. They  are,  in  their  own 
substance,  transparent  ; but 
owe  their  opacity  to  the  beau- 
tiful dust  with  which  they  are 
covered ; and  which  has  been 
likened,  by  some  naturalists, 
to  the  feathers  of  birds;  by 
others,  to  the  scales  of  fishes; 
as  their  imaginations  were 
disposed  to  catch  the  resem- 
blance. In  fact,  if  we  regard 
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tile  wing  of  a butterfly  with 
a good  microscope,  we  shall 
perceive  it  studded  over  with 
a variety  of  little  grains  of  dif- 
ferent dimensions  and  forms, 
generally  supported  upon  a 
footstalk,  regularly  laid  upon 
the  whole  surface.  Nothing 
can  exceed  the  beautiful  and 
regular  arrangement  of  these 
little  substances;  which  thus 
serve  to  paint  the  butterfly's 
wing,  like  the  tiles  of  a house. 
Those  of  one  rank  are  a little 
covered  by  those  that  follow : 
they  are  of  many  figures  ; on 
one  part  of  the  wing  may  be 
seen  a succession  of  oval  studs ; 
on  another  part,  a cluster  of 
studs,  each  in  the  form  of  a 
heart : in  one  place  they  re- 
semble a hand  open  ; and  in 
another  they  are  long  or  tri- 
angular; while  all  are  inter- 
spersed with  taller  studs,  that 
grow  between  the  rest,  like 
mushrooms  upon  a stalk.  The 
wing  itself  is  composed  of 
several  thick  nerves,  which 
render  the  construction  very 
strong,  though  light  ; and 
though  it  be  covered  over  with 
thousands  of  these  scales  or 
studs,  yet  its  weight  is  very 
little  increased  by  the  num- 
ber. The  animal  is  with  ease 
enabled  to  support  itself  a long 
while  in  air,  although  its  flight 
be  not  very  graceful.  When  it 
designs  to  fly  to  a consider- 
able distance,  it  ascends  and 


descends  alternately  ; going 
sometimes  to  the  right  and 
sometimes  to  the  left,  without 
any  apparent  reason.  Upon 
closer  examination,  however, 
it  will  be  found  that  it  flies 
thus  irregularly  in  pursuit  of 
its  mate ; and  as  dogs  bait 
and  quarter  the  ground  in 
pursuit  of  their  game,  so  these 
insects  traverse  the  air  in 
quest  of  their  mates,  whom 
they  discover  at  more  than  a 
mile’s  distance. 

If  we  prosecute  our  descrip- 
tion of  the  butterfly,  the  ani- 
mal may  be  divided  into  three 
parts ; the  head,  the  corslet, 
and  the  body. 

The  body  is  the  hinder  part 
of  the  butterfly,  and  is  com- 
posed of  rings,  which  are  ge- 
nerally concealed  under  long 
hair,  with  which  that  part  of 
the  animal  is  clothed.  The 
corslet  is  more  solid  than  the 
rest  of  the  body,  because  the 
forewings  and  the  legs  are  fix- 
ed therein.  The  legs  are  six 
in  number,  although  four  only 
are  made  use  of  by  the  animal ; 
the  two  forelegs  being  often 
so  much  concealed  in  the  long 
hair  of  the  body,  that  it  is 
sometimes  difficult  to  discover 
them.  If  we  examine  these 
parts  internally,  we  shall  find 
the  same  set  of  vessels  in  the 
butterfly  that  we  observed  in 
the  caterpillar ; but  with  this 
great  difference,  that  as  the 
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blood  or  humours  in  the  ca- 
terpillar circulated  from  the 
tail  to  the  head,  they  are 
found  in  the  butterfly  to  take 
a direct  contrary  course,  and 
to  circulate  from  the  head  to 
the  tail ; so  that  the  caterpil- 
lar may  be  considered  as  the 
embryo  animal,  in  which,  as 
we  have  formerly  seen,  the  cir- 
culation is  carried  on  differ- 
ently from  what  it  is  in  ani- 
mals when  excluded. 

But  leaving  the  other  parts 
of  the  butterfly,  let  us  turn 
our  attention  particularly  to 
the  head.  The  eyes  of  but- 
terflies have  not  all  the  same 
form  ; for  in  some  they  are 
large,  in  others  small ; in  some 
they  are  the  larger  portion  of 
a sphere,  in  others  they  are 
but  a small  part  of  it,  and 
just  appearing  from  the  head. 
In  all  of  them,  however,  the 
outward  coat  has  a lustre,  in 
which  may  be  discovered  the 
various  colours  of  the  rain- 
bow. When  examined  a little 
closely,  it  will  be  found  to 
have  the  appearance  of  a mul- 
tiplying-glass  ; having  a great 
number  of  sides  or  facets,  in 
the  manner  of  a brilliant  cut 
diamond.  In  this  particular 
the  eye  of  the  butterfly,  and 
of  most  other  insects,  entirely 
correspond ; and  Leuwenhoek 
pretends  there  are  about  six 
thousand  facets  on  the  cornea 
of  the  flea.  These  animals, 


therefore,  see  not  only  with 
great  clearness,  but  view  every 
object  multiplied  in  a surpris- 
ing manner.  Puget  adapted 
the  cornea  of  a fly  in  such  a 
position  as  to  see  objects 
through  it  by  the  means  of  a mi- 
croscope ; and  nothing  could 
exceed  the  strangeness  of  its 
representation.  A soldier,  who 
was  seen  through  it,  appeared 
like  an  army  of  pigmies  ; for 
while  it  multiplied,  it  also  di- 
minished the  object ; the  arch 
of  a bridge  exhibited  a spec- 
tacle more  magnificent  than 
human  skill  could  perform; 
the  flame  of  a candle  seemed  a 
beautiful  illumination.  It  still 
however,  remains  a doubt, 
whether  the  insect  sees  objects 
singly,  as  with  one  eye;  or 
whether  every  facet  is  itself  a 
complete  eye,  exhibiting  its 
own  object  distinct  from  all 
the  rest. 

Butterflies,  as  well  as  most 
other  flying  insects,  have  two 
instruments,  like  horns,  on 
their  heads,  which  are  com- 
monly called  feelers.  They 
differ  from  the  horns  of  great- 
er animals,  in  being  movable 
at  their  base ; and  in  having 
a great  number  of  joints,  by 
which  means  the  insect  is  en- 
abled to  turn  them  in  every 
direction.  Those  of  butter- 
flies are  placed  at  the  top  of 
the  head,  pretty  near  the  ex- 
ternal edge  of  each  eye.  What 
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the  use  of  these  instruments 
may  be,  which  are  thus  formed 
with  so  much  art,  and  by  a 
Workman  who  does  nothing 
without  reason,  is  as  yet  un- 
known to  man.  They  may 
serve  to  guard  the  eye  ; they 
may  be  of  use  to  clean  it ; or 
they  may  be  the  organ  of  some 
sense  which  we  are  ignorant 
of : but  this  is  only  explain- 
ing one  difficulty  by  another. 
We  are  not  so  ignorant  of  the 
uses  of  the  trunk,  which  few 
insects  of  the  butterfly  kind 
are  without.  This  instrument 
is  placed  exactly  between  the 
eyes ; and  when  the  animal  is 
not  employed  in  seeking  its 
nourishment,  it  is  rolled  up 
like  a curl.  A butterfly,  when 
it  is  feeding,  flies  round  some 
flower,  and  settles  upon  it. 
The  trunk  is  then  uncurled, 
and  thrust  out  either  wholly 
or  in  part ; and  is  employed 
in  searching  the  flower  to  its 
very  bottom,  let  it  be  ever  so 
deep.  This  search  being  re- 
peated seven  or  eight  times, 
the  butterfly  then  passes  to 
another  ; and  continues  to 
hover  over  those  agreeable  to 
its  taste,  like  a bird  over  its 
prey.  This  trunk  consists  of 
two  equal  hollow  tubes,  nicely 
joined  to  each  other,  like  the 
pipes  of  an  organ. 

Such  is  the  figure  and  con- 
formation of  these  beautiful 
insects,  that  cheer  our  walks. 


and  give  us  the  earliest  inti- 
mations of  summer.  But  it  is 
not  by  day  alone  that  they 
they  are  seen  fluttering  wan- 
tonly from  flower  to  flower,  as 
the  greatest  number  of  them 
fly  by  night,  and  expand  the 
most  beautiful  colouring  at 
those  hours  when  there  is  no 
spectator.  This  tribe  of  in- 
sects* has,  therefore,  been  di- 


* A few  of  the  more  remarkable 
butterflies  belonging  to  this  coun- 
try, are, — 

The  Large  White  butterfly,  a 
common  species  ; and  often,  in  its 
caterpillar  state,  very  destructive 
to  cabbage  and  cauliflower  plants. 
The  male  differs  from  the  female 
in  having  a few  dark  spots  on  its 
wings.  They  first  appear  on  wing 
in  the  middle  of  May,  and  about 
the  end  of  the  same  month  lay 
their  eggs  in  clusters  on  the  under 
side  of  cabbage  leaves. 

The  Peacock  butterfly  has  its 
wings  angular  and  indented,  of  a 
brownish  red  colour,  with  black 
spots.  There  is  a large  blue  eye- 
like spot  on  each  ; and  both  the 
upper  wings  bear  two  black  spots. 
In  the  south  of  England  the  pea- 
cock butterfly  is  sufficiently  com- 
mon, but  is  extremely  rare  in  the 
north.  During  the  winter  it  con- 
ceals itself,  and  does  not  die  until 
after  it  has  deposited  its  eggs  in 
the  ensuing  spring. 

The  Purple  has  indented  wings 
of  a rich  brown  colour,  with  a 
blue  gloss,  and  a whitish  inter- 
rupted band  on  each  side-  On  the 
upper  part  of  the  under  wings  there 
is  an  eye-like  spot.  This  is  the 
most  beautiful  and  most  interest- 
ing of  all  the  British  butterflies. 
In  his  manners,  as  well  as  in  the 
varying  lustre  of  his  purple  plumes, 
says  Mr.  Haworth,  he  possesses 
the  strongest  claims  to  our  atten- 
tion. It  is  in  the  month  of  July 
that  he  makes  his  appearance  in 
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vided  into  Diurnal  and  Noc- 
turnal Flies ; or,  more  pro- 
perly speaking,  into  Butter- 
flies and  Moths : the  one  fly- 
ing only  by  day,  the  other 


the  winged  state  ; and  he  invari- 
ably tix.es  his  throne  upon  the  sum- 
mit of  some  lofty  oak,  from  the 
utmost  sprigs  of  w hich,  in  sunny 
days,  he  performs  his  aerial  excur- 
sions. “ In  these, ” continues  this 
writer,  “ he  ascends  to  a greater 
elevation  than  any  insect  I have 
ever  seen,  sometimes  mounting 
even  higher  than  the  eye  can  follow, 
especially  if  he  happen  to  quarrel 
w ith  another  emperor , the  monarch 
of  some  neighbouring  oak.  These 
insects  never  meet  without  a bat- 
tle, flying  upward  all  the  w'hile, 
and  combating  furiously  with  each 
other  : aftler  which  they  frequently 
return  to  the  identical  sprigs  from 
which  they  each  ascended.  The 
purple  emperor  commences  his 
aerial  movements  from  ten  till 
twelve  o’clock  in  the  morning,  but 
dots  not  perform  his  lof  tiest  flights 
till  Doon  ; decreasing  them  after 
this  hour,  until  he  ceases  to  fly 
about  four  in  the  afternoon.”  The 
females,  like  those  of  many  other 
species,  are  rarely  seen  on  the 
wing,  the  reason  of  which  is  not 
only  interesting,  but  is  little 
known.  It  is  their  being  destitute 
of  a certain  spiral  socket,  which 
the  males  possess,  near  the  base  of 
the  main  tendon  of  the  upper 
wings.  This  socket  receives  and 
works  a strong  and  elastic  spring, 
arising  from  the  base  of  the  under 
wings  ; whereby  enabling  to  per- 
form a stronger,  longer,  and  mere 
easy  flight,  than  it  is  possible  for 
the  females  to  do.  The  males,  as 
before  stated,  usually  fly  very  high, 
and  are  only  to  be  caught  by  means 
ofabagnet  fixed  to  the  end  of  a 
rod  twenty  or  thirty  feet  long. 
When,  however,  within  reach,  no 
insect  is  more  easily  caught,  be- 
ing so  bold  and  fearless,  that  he 
will  not  move  from  his  settling 
place  until  quite  pushed  off. — Ed. 


most  usually  on  the  wing  in 
the  night.  They  may  be  easily 
distinguished  from  each  other 
by  their  horns  or  feelers : 
those  of  the  butterfly  being 
clubbed  or  knobbed  at  the  end ; 
those  of  the  moth  tapering 
finer  and  finer  to  a point.  To 
express  it  technically  — the 
feelers  of  butterflies  are  ele- 
vated, those  of  moths  f are 
filiform. 

The  butterflies,  as  well  a& 
the  moths,  employ  the  short 
life  assigned  them  in  a va- 
riety of  enjoyments.  Their 
whole  time  is  spent  either  in 
quest  of  food,  which  every 
flower  offers ; or  in  pursuit  of 
the  female,  whose  approach 
they  can  often  perceive  at  two 
miles’  distance.  Their  saga- 
city in  this  particular  is  not 
less  astonishing  than  true  ; 
but  by  what  sense  they  are 
thus  capable  of  distinguishing 
each  other  at  such  distances 
is  not  easy  to  conceive.  It 
cannot  be  by  the  sight,  since 

t We  learn  from  the  able  trea- 
tise entitled  ‘ Insect  Architect  tire,’ 
that  there  are  at  least  live  different 
species  of  moths  similar  in  man- 
ners and  economy,  ihe  caterpillars 
of  which  feed  upon  animal  sub- 
stances, such  as  furs,  woollen 
cloths,  silk,  leather,  and,  what  to 
the  naturalist  is  no  less  vexing, 
upon  the  specimens  of  insects  and 
other  animals  preserved  in  his  ca- 
binet. The  moths  in  question  are 
of  the  family  named  Tinea  by  en- 
tomologists, such  as  the  tapestry 
moth,  thefurmoth,  the  wool  moth, 
the  cabinet  moth,  etc.— Ed^ 
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such  small  objects  as  they  are, 
must  be  utterly  imperceptible 
at  half  the  distance  at  which 
they  perceive  each  other  : it 
can  scarcely  be  by  the  sense 
of  smelling,  since  the  animal 
has  no  organs  for  that  purpose. 
Whatever  be  their  powers  of 
perception,  certain  it  is  that 
the  male,  after  having  flut- 
tered, as  if  carelessly  about 
for  some  time,  is  seen  to  take 
wing,  and  go  forward,  some- 
times for  two  miles  together, 
in  a direct  line,  to  where  the 
female  is  perched  on  a flower. 

The  general  rule  among  in- 
sects is,  that  the  female  is 
larger  than  the  male ; and  this 
obtains  particularly  in  the 
tribe  I am  describing.  The 
body  of  the  male  is  smaller 
and  slenderer  ; that  of  the  fe- 
male more  thick  and  oval. 
Previous  to  the  junction  of 
these  animals,  they  are  seen 
sporting  in  the  air,  pursuing 
and  flying  from  each  other, 
and  preparing  by  a mock  com- 
bat, for  the  more  important 
business  of  their  lives.  If  they 
be  disturbed  while  united,  the 
female  flies  off  with  the  male 
on  her  back,  who  seems  en- 
tirely passive  upon  the  occa- 
sion. 

But  the  females  of  many 
moths  and  butterflies  seem  to 
have  assumed  their  airy  form 
for  no  other  reason  but  to  fe- 
cundate their  eggs,  and  lay 


them.  They  are  not  seen  flut- 
tering about  in  quest  of  food 
or  a mate  : all  that  passes 
during  their  short  lives,  is  a 
junction  with  the  male  of 
about  half  an  hour  ; after 
which  they  deposit  their  eggs 
and  die,  without  taking  any 
nourishment,  or  seeking  any. 
It  may  be  observed,  however, 
that  in  all  the  females  of  this 
tribe,  they  are  impregnated  by 
the  male  by  the  one  aperture, 
and  lay  their  eggs  by  another. 

The  eggs  of  female  butter- 
flies are  disposed  in  the  body 
like  a bed  of  chaplets  ; which, 
when  excluded,  are  usually 
oval,  and  of  a whitish  colour  : 
some,  however,  are  quite 
round ; and  others  flatted  like 
a turnip.  The  covering,  or 
shell  of  the  egg,  though  solid, 
is  thin  and  transparent ; and 
in  proportion  as  the  caterpil- 
lar grows  within  the  egg,  the 
colours  change,  and  are  dis- 
tributed differently.  The  but- 
terfly seems  very  well  instruct- 
ed by  nature  in  its  choice  of  the 
plant,  or  the  leaf,  where  it  shall 
deposit  its  burthen.  Each  egg 
contains  but  one  caterpil- 
lar ; and  it  is  requisite  that 
this  little  animal, when  exclud- 
ed, should  be  near  its  peculiar 
provision.  The  butterfly,  there- 
fore, is  careful  to  place  her 
brood  only  upon  those  plants 
that  afford  good  nourishment 
to  its  posterity.  Though  the 
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little  winged  animal  has  been 
fed  itself  upon  dew,  or  the 
honey  of  flowers,  yet  it  makes 
choice  for  its  young  of  a very 
different  provision,  and  lays 
its  eggs  on  the  most  unsa- 
voury plants;  the  rag- weed, 
the  cabbage,  or  the  nettle. 
Thus  every  butterfly  chooses 
not  the  plant  most  grateful 
to  it  in  its  winged  state ; but 
such  as  it  has  fed  upon  in  its 
reptile  form. 

All  the  eggs  of  butterflies 
are  attached  to  the  leaves  of 
the  favourite  plant,  by  a sort 
of  size  or  glue ; where  they 
continue  unobserved,  unless 
carefully  sought  after.  The 
eggs  are  sometimes  placed 
round  the  tender  shoots  of 
plants,  in  the  form  of  brace- 
lets, consisting  of  above  two 
hundred  in  each,  and  gene- 
rally surrounding  the  shoot 
like  a ring  upon  a finger. 
Some  butterflies  secure  their 
eggs  from  the  injuries  of  air, 


by  covering  them  with  hair 
plucked  from  their  own  bodies, 
as  birds  sometimes  are  seen 
to  make  their  nests  : so  that 
their  eggs  are  thus  kept  warm, 
and  also  entirely  concealed. 

All  the  tribe  of  female  moths 
lay  their  eggs  a short  time 
after  they  leave  the  aurelia ; 
but  there  are  many  butterflies 
that  flutter  about  the  whole 
summer,  and  do  not  think  of 
laying  till  the  winter  begins 
to  warn  them  of  their  ap- 
proaching end  : some  even 
continue  the  whole  winter  in 
the  hollows  of  trees,  and  do 
not  provide  for  posterity  until 
the  beginning  of  April,  when 
they  leave  their  retreats,  de- 
posit their  eggs,  and  die.  Their 
eggs  soon  begin  to  feel  the  ge- 
nial influence  of  the  season  : 
the  little  animals  burst  from 
them  in  their  caterpillar  state, 
to  become  aurelias  and  butter- 
flies in  their  turn,  and  thus  to 
continue  the  round  of  nature. 


CHAP.  IY. 


OF  THE  ENEMIES  OF  THE  CATERPILLAR. 


Nature,  though  it  has  ren- 
dered some  animals  surpris- 
ingly fruitful,  yet  ever  takes 
care  to  prevent  their  too  great 
increase.  One  set  of  creatures 


is  generally  opposed  to  ano- 
ther: and  those  are  chiefly  the 
most  prolific  that  are,  from 
their  imbecility,  incapable  of 
making  any  effectual  defence. 
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The  caterpillar  has,  perhaps, 
of  all  other  animals,  the  great- 
est number  of  enemies  ; and 
seems  only  to  exist  by  its  sur- 
prising fecundity.  Some  ani- 
mals devour  them  by  hundreds; 
others  more  miuute,  yet  more 
dangerous,  mangle  them  in 
various  ways : so  that,  how 
great  soever  their  numbers 
may  be,  their  destroyers  are 
in  equal  proportion.  Indeed, 
if  we  consider  the  mischiefs 
these  reptiles  are  capable  of 
occasioning,  and  the  various 
damages  we  sustain  from  their 
insatiable  rapacity,  it  is  happy 
for  the  other  ranks  of  nature, 
that  there  are  thousands  of 
fishes,  birds,  and  even  insects, 
that  live  chiefly  upon  cater- 
pillars, and  make  them  their 
most  favourite  repast. 

When  we  described  the  little 
birds  that  live  in  our  gardens, 
and  near  our  houses,  as  de- 
structive neighbours,  sufficient 
attention  was  not  paid  to  the 
services  which  they  are  fre- 
quently found  to  render  us. 
It  has  been  proved,  that  a 
single  sparrow  and  its  mate, 
that  have  young  ones,  destroy 
above  three  thousand  cater- 
pillars in  a week  ; not  to 
mention  several  butterflies  in 
which  numberless  caterpillars 
are  destroyed  in  embryo.  It 
is  in  pursuit  of  these  reptiles 
that  we  are  favoured  with  the 
visits  of  many  of  our  most 


beautiful  songsters,  that  amuse 
us  during  their  continuance, 
and  leave  us  when  the  cater- 
pillars disappear. 

The  maxim  which  has  often 
been  urged  against  man,  that 
he,  of  all  other  animals,  is  the 
only  creature  that  is  an  enemy 
to  his  own  kind,  and  that  the 
human  species  only  are  found 
to  destroy  each  other,  has  been 
adopted  by  persons  who  never 
considered  the  history  of  in- 
sects. Some  of  the  caterpillar 
kind,  in  particular,  that  seem 
fitted  only  to  live  upon  leaves 
and  plants,  will,  however,  eat 
each  other ; and  the  strongest 
will  devour  the  weak  in  pre- 
ference to  their  vegetable  food. 
That  which  lives  upon  the  oak 
is  found  to  seize  any  of  its 
companions,  which  it  conve- 
niently can,  by  the  first  rings, 
and  inflict  a deadly  wound  : 
it  then  feasts  in  tranquillity 
on  its  prey,  and  leaves  nothing 
to  the  animal  but  the  husk. 

But  it  is  not  from  each  other 
they  have  the  most  to  fear,  as 
in  general  they  are  inoffensive ; 
and  many  of  this  tribe  are 
found  to  live  in  a kind  of  so- 
ciety. Many  kinds  of  flies 
lay  their  eggs  either  upon  or 
within  their  bodies ; and,  as 
these  turn  into  worms,  the 
caterpillar  is  seen  to  nourish 
a set  of  intestine  enemies 
within  its  body,  that  must 
shortly  be  its  destruction  : 
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Nature  naving  taught  flies,  as 
well  as  all  other  animals,  the 
surest  methods  of  perpetua- 
ting their  kind. — “ Towards 
the  end  of  August,  ” says 
Reaumur,  “ I perceived  a little 
fly,  of  a beautiful  gold  colour, 
busily  employed  in  the  body 
of  a large  caterpillar,  of  that 
kind  which  feeds  upon  cab- 
bage. I gently  separated  that 
part  of  the  leaf  on  which  these 
insects  were  placed,  from  the 
rest  of  the  plant,  and  placed 
it  where  I might  observe  them 
more  at  ease.  The  fly,  wholly 
taken  up  by  the  business  in 
which  it  was  employed,  walked 
along  the  caterpillar’s  body, 
now  and  then  remaining  fixed 
to  a particular  spot.  Upon 
this  occasion,  I perceived  it 
every  now  and  then  dart  a 
sting,  which  it  carried  at  the 
end  of  its  tail,  into  the  cater- 
pillar’s body,  and  then  drew 
it  out  again,  to  repeat  the 
same  operation  in  another 
place.  It  was  not  difficult  for 
me  to  conjecture  the  business 
which  engaged  this  animal  so 
earnestly;  its  whole  aim  was 
to  deposit  its  eggs  in  the  ca- 
terpillar’s body ; which  was  to 
serve  as  a proper  retreat  to 
bring  them  to  perfection.  The 
reptile  thus  rudely  treated, 
seemed  to  bear  all  very  pa- 
tiently, only  moving  a little 
when  stung  too  deeply ; which, 
however,  the  fly  seemed  en- 


tirely to  disregard.  I took 
particular  care  to  feed  this 
caterpillar ; which  seemed  to 
me  to  continue  as  voracious 
and  vigorous  as  any  of  the  rest 
of  its  kind.  In  about  ten  or 
twelve  days  it  changed  into 
an  aurelia,  which  seemed  gra- 
dually to  decline,  and  died : 
upon  examining  its  internal 
parts,  the  animal  was  entirely 
devoured  by  worms ; which, 
however,  did  not  come  to 
perfection,  as  it  is  probable 
they  had  not  enough  to  sus- 
tain them  within.” 

What  the  French  philoso- 
pher perceived  upon  this  oc- 
casion is  every  day  to  be  seen 
in  several  of  the  larger  kinds 
of  caterpillars,  whose  bodies 
serve  as  a nest  to  various  flies, 
that  very  carefully  deposit 
their  eggs  within  them.  The 
large  cabbage  caterpillar  is  so 
subject  to  its  injuries,  that,  at 
certain  seasons,  it  is  much 
easier  to  find  them  with  than 
without  them.  The  ichneu- 
mon fly,  as  it  is  called,  parti- 
cularly infests  these  reptiles, 
and  prevents  their  fecundity. 
This  fly  is  of  all  others  the 
most  formidable  to  insects  of 
various  kinds.  The  spider, 
that  destroys  the  ant,  the 
moth,  and  the  butterfly,  yet 
often  falls  a prey  to  the  ich- 
neumon ; who  pursues  the 
robber  to  his  retreat,  and  de- 
spising his  nets,  tears  him  in 
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pieces,  in  the  very  labyrinth 
he  has  made.  This  insect,  as 
redoubtable  as  the  little  qua- 
druped that  destroys  the  cro- 
codile, has  received  the  same 
name;  and  from  its  destruc- 
tion of  the  caterpillar  tribe,  is 
probably  more  serviceable  to 
mankind.  This  insect,  I say, 
makes  the  body  of  the  cater- 
pillar the  place  for  depositing 
its  eggs,  to  the  number  of  ten, 
fifteen,  or  twenty.  As  they 
are  laid  in  those  parts  which 
are  not  mortal,  the  reptile  still 
continues  to  live  and  to  feed, 
showing  no  signs  of  being  in- 
commoded by  its  new  guests. 
The  caterpillar  changes  its 
skin,  and  sometimes  undergoes 
the  great  change  into  an  au- 
relia : but  still  the  fatal  intru- 
ders work  within,  and  secretly 
devour  its  internal  substance  : 
soon  after  they  are  seen  burst- 
ing through  its  skin,  and  mov- 
ing away,  in  order  to  spin 
themselves  a covering,  pre- 
vious to  their  own  little  trans- 
formation. It  is  indeed  asto- 


nishing sometimes  to  see  the 
number  of  worms,  and  those 
pretty  large,  that  thus  issue 
from  the  body  of  a single  ca- 
terpillar, and  eat  their  way 
through  its  skin  : but  it  is 
more  extraordinary  still  that 
they  should  remain  within  the 
body,  devouring  its  entrails, 
without  destroying  its  life. 
The  truth  is,  they  seem  in- 
structed by  nature  not  to  de- 
vour its  vital  parts ; for  they 
are  found  to  feed  only  upon 
that  fatty  substance  which 
composes  the  largest  part  of 
the  caterpillar’s  body.  When 
this  surprising  appearance  was 
first  observed,  it  was  supposed 
that  the  animal  thus  gave 
birth  to  a number  of  flies  dif- 
ferent from  itself;  and  that 
the  same  caterpillar  sometimes 
bred  an  ichneumon,  and  some- 
times a butterfly : but  it  was 
not  till  after  more  careful  in- 
spection it  was  discovered 
that  the  ichneumon  tribe  were 
not  the  caterpillar’s  offspring, 
but  its  murderers. 


CHAP.  V. 

OF  THE  SILKWORM. 

Having  mentioned,  in  the  I this  kind,  that  alone  compen- 
last  chapter,  the  damages  in-  sates  for  all  the  mischief  occa- 
flicted  by  the  caterpillar  tribe,  sioned  by  the  rest.  This  little 
we  now  corne  to  an  animal  of  I creature,  which  only  works  for 
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itself,  has  been  made  of  the 
utmost  service  to  man ; and 
furnishes  him  with  a covering 
more  beautiful  than  any  other 
animal  can  supply.  We  may 
declaim  indeed  against  the 
luxuries  of  the  times,  when 
silk  is  so  generally  worn  ; but 
were  such  garments  to  fail, 
what  other  arts  could  supply 
the  deficiency  ? 

Though  silk  was  anciently 
brought  in  small  quantities  to 
Rome,  yet  it  was  so  scarce  as 
to  be  sold  for  its  weight  in 
gold  ; and  was  considered  as 
such  a luxurious  refinement 
in  dress,  that  it  was  infamous 
for  a man  to  appear  in  habits 
of  which  silk  formed  but  half 
the  composition.  It  was  most 
probably  brought  among  them 
from  the  remotest  parts  of  the 
East ; since  it  was,  at  the  time 
of  which  I am  speaking, 
scarcely  known  even  in  Persia. 

Nothing  can  be  more  remote 
from  the  truth,  than  the  man- 
ner in  which  their  historians 
describe  the  animal  by  which 
silk  is  produced.  Pausanias 
informs  us,  that  silk  came  from 
the  country  of  the  Seres,  a 
people  of  Asiatic  Scythia  ; in 
which  place  an  insect  as  large 
as  the  beetle,  but  in  every 
other  respect  resembling  a 
spider,  was  bred  up  for  that 
purpose.  They  take  great  care, 
as  he  assures  us,  to  feed  and 
defend  it  from  the  weather; 


as  well  during  the  summer’s 
heat  as  the  rigours  of  winter. 
This  insect,  he  observes,  makes 
its  web  with  its  feet,  of  which 
it  has  eight  in  number.  It  is 
fed  for  the  space  of  four  years 
upon  a kind  of  paste,  prepared 
for  it ; and  at  the  beginning 
of  the  fifth,  it  is  supplied  with 
the  leaves  of  the  green  willow, 
of  which  it  is  particularly 
fond.  It  then  feeds  till  at 
bursts  with  fat;  after  which 
they  take  out  its  bowels,  which 
are  spun  into  the  beautiful 
manufacture  so  scarce  and 
costly. 

The  real  history  of  this  ani- 
mal was  unknown  among  the 
Romans  till  the  time  of  Jus- 
tinian ; * and  it  is  supposed, 


* This  occurred  in  the  year  552, 
and  was  accomplished  by  the  fol- 
lowing means. 

The  missionaries  of  the  Chris- 
tian religion  had  successfully 
preached  the  Gospel  in  India,  and 
had  even  penetrated  into  China. 
Two  Persian  monks,  during  a long 
residence  in  that  country,  had  care- 
fully considered  the  advantages 
which  might  accrue  to  the  western 
world  by  the  introduction  of  the 
insect  itself,  instead  of  the  preca- 
rious and  expensive  importation  of 
its  produce.  Their  proposal  wa9 
eagerly  embraced  by  the  enlight- 
ened Justinian;  and  after  many 
attempts,  and  some  danger,  a suf- 
ficient number  of  eggs  was  enclosed 
in  the  hollow  of  a cane,  and  suc- 
cessfully conveyed  to  Constanti- 
nople. Plantations  of  mulberries 
had  been  prepared  : after  some 
awkward  attempts,  silk  enough 
was  produced  to  show  that  a proper 
method  had  been  adopted  ; the 
artists  of  Greece  gradually  ap- 


THE  SILKWORM, 


that  silkworms  were  not 
brought  into  Europe  till  the 
beginning  of  the  twelfth  cen- 
tury ; when  Roger,  of  Sicily, 
brought  workmen  in  this  ma- 
nufacture from  Asia  Minor, 
after  his  return  from  his  ex- 
pedition to  the  Holy  Land, 
and  settled  them  in  Sicily  and 
Calabria.  From  these  the  other 
kingdoms  of  Europe  learned 
this  manufacture ; and  it  is 
now  one  of  the  most  lucrative 
carried  on  among  the  southern 
provinces  of  Europe.* * 


proached  perfection,  and,  in  a few 
years,  equalled  or  surpassed  those 
of  China.  The  ingenuity  of  the 
Arabs  discovered  the  secret  in  the 
eighth  century,  and  the  manu- 
facture was  introduced  in  the  do- 
minions of  the  caliphs  ; but  tbe 
profitable  monopoly  of  supplying 
the  Christian  world  was  retained 
by  the  Greeks  until  the  twelfth 
century .—Ed. 

* There  is  every  reason  to  con- 
clude that  the  silkworm  has  been 
cultivated,  and  silk  woven  in 
China,  from  the  most  remote  an- 
tiquity. As  the  necessity  for  cloth- 
ing must  have  long  preceded  that 
of  recording  events,  the  inventions 
of  the  loom  and  distaff  are  lost  in 
the  uncertainty  of  tradition.  The 
mythologists  of  the  west  have 
ascribed  these  inventions  to  the 
gods;  and  in  like  manner  the  an- 
cient nionarchs  of  China,  who  in 
their  traditionary  history  play  the 
part  of  gods,  are  said  to  have  been 
the  inventors  of  the  silk  manufac- 
ture. For  nearly  twenty  centuries 
Europe  has  received  silk  from  the 
East  : the  names  given  to  it  on  its 
introduction  sufficiently  indicate 
the  country  from  which  it  came. 
The  Greek  name  resembles 

theword  implying  silk  in  most  of  the 


4Q-1 

The  silkworm  is  now  very 
well  known  to  be  a large  ca- 
terpillar, of  a whitish  colour^ 
with  twelve  feet,  and  produ- 
cing a butterfly  of  the  moth 
kind.  The  cone  on  which  it 
spins,  is  formed  for  covering 
it  while  it  continues  in  the 
aurelia  state ; and  several  of 
these,  properly  wound  off,  and 
united  together,  form  those 
strong  and  beautiful  threads 
which  are  woven  into  silk. 
The  feeding  these  worms,  the 
gathering,  the  winding,  the 
twisting,  and  the  weaving  their 
silk,  is  one  of  the  principal 


Chinese  dialects,  and  is  identical 
with  the  pronunciation  of  Corea, 
seer;  in  the  mandarin  dialect  it  is 
pronounced  sze.  But  in  a language 
of  which  the  written  character  af- 
fords no  indication  of  sound,  tbe 
pronunciation  must  be  as  varied  as 
in  those  savage  tongues  which  are 
not  at  all  committed  to  writing. 
The  Latin  name  sufficiently  resem- 
bles the  Manchoo  and  Mongol 
sirke  and  sirkek,  to  show  the  people 
by  whom  the  silk  was  carried  on 
its  departure  from  China.  Those 
names,  altered  perhaps  in  their 
long  journey  over  central  Asia, 
acquired  from  the  cultivated  organs 
of  the  Italians  the  more  agreeable 
form  of  serica,  by  some  modifica- 
tion of  which  it  is  still  known  in 
most  of  the  languages  of  Europe. 

The  manufacture  of  silk  was 
brought  over  to  this  country  in 
1718,  at  Derby,  by  Mr.  John  Lombe, 
who  travelled  into  Italy  to  obtain 
the  requisite  information;  but  so 
jealous  were  the  Italians  of  this, 
that  according  to  some  statements 
w hich  have  obtained  belief,  he  fell 
a victim  to  their  revenge,  bavins 
been  poisoned  at  the  early  age  & 
twenty-nine  .—Ed. 
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manufactures  of  Europe ; and, 
as  our  luxuries  increase,  seems 
every  day  to  become  more  and 
more  necessary  to  human  hap- 
piness. 

There  are  two  methods  of 
breeding  silkworms  ; for  they 
may  be  left  to  grow,  and  to 
remain  at  liberty  upon  the 
trees  where  they  are  hatched; 
or  they  maybe  kept  in  a place 
built  for  that  purpose,  and  fed 
every  day  with  fresh  leaves. 
The  first  method  is  used  in 
China,  Tonquin,  and  other  hot 
countries ; the  other  is  used  in 
those  places  where  the  animal 
has  been  artificially  propa- 
gated, and  still  continues  a 
stranger.  In  the  warm  cli- 
mates, the  silkworm  proceeds 
from  an  egg,  which  has  been 
glued  by  the  parent  moth 
upon  proper  parts  of  the  mul- 
berry-tree, and  which  remains 
in  that  situation  during  the 
winter.  The  manner  in  which 
they  are  situated  and  fixed  to 
the  tree,  keeps  them  unaffected 
by  the  influence  of  the  weather; 
so  that  those  frosts  which  are 
severe  enough  to  kill  the  tree, 
have  no  power  to  injure  the 
silkworm. 

The  insect  never  proceeds 
from  the  egg  till  nature  has 
provided  it  a sufficient  sup- 
ply ; and  till  the  budding 
leaves  are  furnished,  in  suffi- 
cient abundance,  for  its  sup- 
port. When  the  leaves  are 


put  forth,  the  worms  seem  to 
feel  the  genial  summons,  and 
bursting  from  their  little  eggs, 
crawl  upon  the  leaves,  where 
they  feed  with  a most  vora- 
cious appetite.  Thus  they  be- 
come larger  by  degrees ; and 
after  some  months’  feeding, 
they  lay,  upon  every  leaf, 
small  bundles  or  cones  of  silk, 
which  appear  like  so  many 
golden  apples,  painted  on  a 
fine  green  ground.  Such  is 
the  method  of  breeding  them 
in  the  East  ; and,  without 
doubt,  it  is  best  for  the  worms, 
and  least  troublesome  for  the 
feeder  of  them.  But  it  is 
otherwise  in  our  colder  Euro- 
pean climates : the  frequent 
changes  of  the  weather,  and 
the  heavy  dews  of  our  even- 
ings, render  the  keeping  them 
all  night  exposed,  subject  to 
so  many  inconveniences,  as 
to  admit  of  no  remedy.  It  is 
true,  that,  by  the  assistance 
of  nets,  they  may  be  preserved 
from  the  insults  of  birds ; but 
the  severe  cold  weather,  which 
often  succeeds  the  first  heats 
of  summer,  as  well  as  the 
rain  and  high  winds,  will  de- 
stroy them  all:  and,  there- 
fore, to  breed  them  in  Europe, 
they  must  be  sheltered  and 
protected  from  every  external 
injury. 

For  this  purpose,  a room  is 
chosen,  with  a south  aspect; 
and  the  windows  are  so  well 
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glazed  as  not  to  admit  the 
least  air:  the  walls  are  well 
built,  and  the  planks  of  the 
floor  exceedingly  close,  so  as 
to  admit  neither  birds  nor 
mice,  nor  even  so  much  as  an 
insect.  In  the  middle  there 
should  be  four  pillars  erected, 
or  four  wooden  posts,  so  placed 
as  to  form  a pretty  large 
square.  Between  these  are 
different  stories  made  with 
osier  hurdles ; and  under  each 
hurdle  there  should  be  a floor 
with  an  upright  border  all 
round.  These  hurdles  and 
floors  must  hang  upon  pulleys, 
so  as  to  be  placed  or  taken 
down  at  pleasure. 

When  the  worms  are  hatched, 
some  tender  mulberry  leaves 
are  provided,  and  placed  in 
the  cloth  or  paper  box  in 
which  the  eggs  were  laid,  and 
which  are  large  enough  to  hold 
a great  number.  When  they 
have  acquired  some  strength, 
they  must  be  distributed  on 
beds  of  mulberry  leaves,  in 
the  different  stories  of  the 
square  in  the  middle  of  the 
room,  round  which  a person 
may  freely  pass  on  every  side. 
They  will  fix  themselves  to 
the  leaves,  and  afterwards  to 
the  sticks  of  the  hurdles,  when 
the  leaves  are  devoured.  They 
have  then  a thread  by  which 
they  can  suspend  themselves 
on  occasion,  to  prevent  any 
shock  by  a fall ; but  this  is 
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by  no  means  to  be  considered 
as  the  silk  which  they  spin 
afterwards  in  such  abundance. 
Care  must  be  taken  that  fresh 
leaves  be  brought  every  morn- 
ing, which  must  be  strewed 
very  gently  and  equally  over 
them ; upon  which,  the  silk- 
worms will  forsake  the  re- 
mainder of  the  old  leaves, 
which  must  be  carefully  tak- 
en away,  and  every  thing  kept 
very  clean  ; for  nothing  hurts 
these  insects  so  much  as  mois- 
ture and  uncleanliness.  For 
this  reason  their  leaves  must 
be  gathered  when  the  weather 
is  dry,  and  kept  in  a dry 
place,  if  it  be  necessary  to 
lay  in  a store.  As  these  ani- 
mals have  but  a short  time  to 
live,  they  make  use  of  every 
moment,  and  almost  continu- 
ally are  spinning,  except  at 
those  intervals  when  they 
change  their  skins.  If  mul- 
berry leaves  be  difficult  to  be 
obtained,  the  leaves  of  let- 
tuce or  hollyhock  will  sustain 
them;  but  they  do  not  thrive 
so  well  upon  their  new  diet; 
and  their  silk  will  neither  be 
so  copious,  nor  of  so  good  a 
quality. 

Though  the  judicious  choice 
and  careful  management  of 
their  diet  is  absolutely  neces- 
sary, yet  there  is  another  pre- 
caution of  equal  importance  ; 
which  is,  to  give  them  air,  and 
open  their  chamber  windows, 
dd2 
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at  such  times  as  the  sun  shines 
warmest.  The  place  also  must 
be  kept  as  clean  as  possible ; 
not  only  the  several  floors  that 
are  laid  to  receive  their  ordure, 
but  the  whole  apartments  in 
general.  These  things  well  ob- 
served, contribute  greatly  to 
their  health  and  increase. 

The  worm,  at  the  time  it 
bursts  the  shell,  is  extremely 
small,  and  of  a black  colour ; 
but  the  head  is  of  a more 
shining  black  than  the  rest  of 
the  body  : some  days  after, 
they  begin  to  turn  whitish,  or 
of  an  ash-coloured  gray.  After 
the  skin  begins  to  grow  too 
rigid,  or  the  animal  is  stinted 
within  it,  the  insect  throws  it 
off,  and  appears  clothed  anew; 
it  then  becomes  larger,  and 
much  whiter,  though  it  has 
a greenish  cast : after  some 
days,  which  are  more  or  less, 
according  to  the  different  heat 
of  the  climate,  or  to  the  qua- 
lity of  the  food,  it  leaves  off 
eating,  and  seems  to  sleep  for 
two  days  together;  then  it 
begins  to  stir,  and  put  itself 
into  violent  motions,  till  the 
skin  falls  off  the  second  time, 
and  is  thrown  aside  by  the  ani- 
mal’s feet.  All  these  changes 
are  made  in  three  weeks  or  a 
month’s  time;  after  which  it 
begins  to  feed  once  more,  still 
in  its  caterpillar  form,  but  a 
good  deal  differing  from  it- 
self befoie  its  change.  In  a 


few  days  time  it  seems  to 
sleep  again ; and,  when  it 
awakes,  it  again  changes  its 
clothing,  and  continues  feed- 
ing as  before.  When  it  has 
thus  taken  a sufficiency  of 
food,  and  its  parts  are  dis- 
posed for  assuming  the  aure- 
lia  form,  the  animal  forsakes, 
for  the  last  time,  all  food  and 
society,  and  prepares  itself  a 
retreat  to  defend  it  from  ex- 
ternal injuries,  while  it  is 
seemingly  deprived  of  life  and 
motion. 

This  retreat  is  no  other  than 
its  cone,  or  ball  of  silk,  which 
nature  has  taught  it  to  com- 
pose with  great  art;  and  with- 
in which  it  buries  itself,  till 
it  assumes  its  winged  form. 
This  cone  or  ball  is  spun  from 
little  longisli  kinds  of  bags 
that  lie  above  the  intestines, 
and  are  filled  with  a gummy 
fluid,  of  a marigold  colour. 
This  is  the  substance  of  which 
the  threads  are  formed ; and 
the  little  animal  is  furnished 
with  a surprising  apparatus 
for  spinning  it  to  the  degree 
of  fineness  which  its  occa- 
sions may  require.  This  in- 
strument in  some  measure  re- 
sembles a wire-drawer’s  ma- 
chine, in  which  gold  or  silver 
threads  are  drawn  to  any 
degree  of  minuteness ; and 
through  this  the  animal  draws 
its  thread  with  great  assiduity. 
As  every  thread  proceeds  from 


THB  SILKWORM. 


405 


two  gum-bags,  it  is  probable 
that  each  supplies  its  own ; 
which,  however,  are  united  as 
they  proceed  from  the  ani- 
mal's body.  If  we  examine 
the  thread  with  a microscope, 
it  will  be  found  that  it  is  flat- 
ted on  one  side,  and  grooved 
along  its  length  : from  hence 
we  may  infer,  that  it  is  dou- 
bled just  upon  leaving  the 
body ; and  that  the  two  threads 
stick  to  each  other  by  that 
gummy  quality  of  which  they 
are  possessed.  Previous  to 
spinning  its  web,  the  silkworm 
seeks  out  some  convenient 
place  to  erect  its  cell,  without 
any  obstruction.  When  it  has 
found  a leaf  or  a chink  fitted 
to  its  purpose,  it  begins  to 
wreathe  its  head  in  every  di- 
rection, and  fastens  its  thread 
on  every  side  to  the  sides  of 
its  retreat.  Though  all  its  first 
essays  seem  perfectly  confus- 
ed, yet  they  are  not  altogether 
without  design  : there  ap- 
pears, indeed,  no  order  or 
contrivance  in  the  disposal  of 
its  first  threads : they  are  by 
no  means  laid  artfully  over 
each  other,  but  are  thrown 
out  at  random,  to  serve  as  an 
external  shelter  against  rain  ; 
for  nature  having  appointed 
the  animal  to  work  upon  trees 
in  the  open  air,  its  habits  re- 
main, though  it  is  brought  up 
in  a warm  apartment. 

Malpighi  pretends  to  have 


observed  six  different  layers 
in  a single  cone  of  silk  : but 
what  may  easily  be  observed 
is,  that  it  is  composed  exter- 
nally of  a kind  of  rough  cot- 
ton-like  substance,  which  is 
called  floss ; within,  the  thread 
is  more  distinct  and  even ; 
ana  next  the  body  of  the  au- 
relia,  the  apartment  seems 
lined  with  a substance  cf  the 
hardness  of  paper,  but  of  a 
much  stronger  consistence.  It 
must  not  be  supposed,  that 
the  thread  which  goes  to  com- 
pose the  cone,  is  rolled  round, 
as  we  roll  a bottom ; on  the 
contrary,  it  lies  upon  it  in  a 
very  irregular  manner,  and 
winds  off  now  from  one  side 
of  the  cone,  and  then  from 
the  other.  This  whole  thread, 
if  measured,  will  be  found 
about  three  hundred  yards 
long,  and  so  very  fine,  that 
eight  or  ten  of  them  are  ge- 
nerally rolled  off  into  one  by 
the  manufacturers.  The  cone, 
when  completed,  is  in  form 
like  a pigeon’s  egg,  and  more 
pointed  at  one  end  than  the 
other : at  the  smaller  end,  the 
head  of  the  aurelia  is  gene- 
rally found;  and  this  is  the 
place  that  the  insect,  when 
converted  into  a moth,  is  ge- 
nerally seen  to  burst  through. 

It  is  generally  a fortnight 
or  three  weeks  before  the  au- 
relia is  changed  into  a moth  ; 
but  no  sooner  is  the  winged  in- 
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sect  completely  formed,  than 
having  divested  itself  of  its 
aurelia  skin,  it  prepares  to 
burst  through  its  cone,  or  out- 
ward prison : for  this  purpose 
it  extends  its  head  towards 
the  point  of  the  cone,  butts 
with  its  eyes,  which  are  rough, 
against  the  lining  of  its  cell, 
wears  it  away,  and  at  last 
pushes  forward  through  a pas- 
sage, which  is  small  at  first, 
but  which  enlarges  as  the  ani- 
mal increases  its  efforts  for 
emancipation;  while  the  tat- 
tered remnants  of  its  aurelia 
skin  lie  in  confusion  within 
the  cone,  like  a bundle  of 
dirty  linen. 

The  animal,  when  thus  set 
free  from  its  double  confine- 
ment, appears  exhausted  with 
fatigue,  and  seems  produced 
for  no  other  purpose  but  to 
transmit  a future  brood.  It 
neither  flies  nor  eats  ; the 
male  only  seeking  the  female, 
whose  eggs  he  impregnates; 
and  their  union  continues  for 
four  days,  without  interrup- 
tion. The  male  dies  imme- 
diately after  separation  from 
his  mate ; and  she  survives 
him  only  till  she  has  laid  her 
eggs,  which  are  not  hatched 
into  worms  till  the  ensuing 
spring.* 

* The  ‘silkworm  of  Europe  has' 
one  step  of  dauber  more  than  that 
of  China,  from  casting  its  skin 
four  times  instead  of  three.  It  is 
>:he  opinion  of  some  naturalists 


However,  there  are  few  of 
these  animals  suffered  to  come 
to  a state  of  maturity;  for 
as  their  bursting  through  the 

that  this  difference  must  be  the 
effect  of  climate;  but  such  a sup- 
position is  negatived  by  the  fact 
that  the  silkworm  of  three  casts, 
like  that  of  China,  is  known  in 
Europe,  and  that  in  some  districts 
of  Lombardy  it  is  reared  as  well 
as  that  of  four  casts,  though  the 
latter  is  preferred  from  the  larger 
quantity  of  the  produce.  The  worm 
of  four  casts  being  the  best  knowu 
in  Europe,  was  probably  the  spe- 
cies introduced  by  Justinian  ; the 
smaller  sort  was  most  likely  im- 
ported in  one  of  the  many  vessels 
which  have  sailed  between  Europe 
and  China  for  nearly  four  centu- 
ries. Both  species  are  cultivated 
in  Bengal,  and  are  both  thought  by 
the  Hindoos  to  have  been  brought 
from  China.  The  smaller  sort  i9 
known  there  by  the  name  of  the 
monthly  worm, and  can  be  brought 
to  spin  eight  or  ten  times  a-year; 
the  other  is  called  the  annual 
worm,  and  produces  silk  in  March 
only. 

The  culture  of  the  silkworm  was 
established  in  the  American  pro- 
vince of  Virginia  during  the  time 
of  our  James  I.,  who  himself  com- 
posed a book  of  instructions  on 
the  subject,  and  caused  mulberry- 
trees  and  silkworms'  eggs  to  be 
sent  to  the  colony.  In  Georgia, 
also,  lands  were  granted  on  condi- 
tion of  planting  one  hundred  white 
mulberry-trees  on  every  ten  acres 
of  cleared  ground. 

The  growth  of  it  has  been  tried, 
but  with  no  great  success,  in  this 
country,  although  two  thousand 
mulberry-trees  were  planted  for 
their  encouragement  in  Chelsea 
Park.  During  the  last  century, 
some  French  refugees  in  the  south 
of  Ireland  made  considerable  plan- 
tations of  the  mulberry',  and  had 
begun  the  cultivation  of  silk  with 
every  appearauce  of  success ; but 
since  their  removal  tbo  trees  have 
been  destroyed. — Ed. 
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cone  destroys  the  silk,  the 
manufacturers  take  care  to 
kill  the  aurelia,  by  exposing 
it  to  the  sun,  before  the  moth 
comes  to  perfection.  This 
done,  they  take  off  the  floss, 
and  throw  the  cones  into 
warm  water,  stirring  them 
till  the  first  thread  offers  them 
a clue  for  winding  all  of. 
They  generally  take  eight  of 
the  silken  threads  together; 
the  cones  being  still  kept  un  - 
der  water,  till  a proper  quan- 


tity of  the  silk  is  wound  off: 
however,  they  do  not  take  all; 
for  the  latter  parts  grow  weak, 
and  are  of  a bad  colour.  As 
to  the  paper-like  substance 
which  remains,  some  stain  it 
with  a variety  of  colours,  to 
make  artificial  flowers ; others 
let  it  lie  in  the  water,  till  the 
glutinous  matter  which  ce- 
ments it  is  all  dissolved : it  is 
then  carded  like  wool,  spun 
with  a wheel,  and  made  into 
silk  stuffs  of  an  inferior  kind. 
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CHAP.  I. 

OSf  TO  FOURTH  ©RDER  OF  INSECTS  IN  GENERAL. 


In  the  foregoing  part  we 
treated  of  ■caterpillars  chang- 
ing kite  butterflies;  in  the 
present  will  be  given  the  his- 
tory of  grabs  changing  into 
their  corresponding  winged 
animals.  These,  like  the  for- 
mer, undergo  their  transfor- 
mation, and  appear  as  grubs 
or  maggots,  as  aurelias,  and 
at  last  as  winged  insects.  Like 
the  former,  they  are  bred  from 
eggs  ; they  feed  an  their  rep- 
tile state;  they  continue  mo- 
tionless and  lifeless,  as  aure- 
lias  ; and  fly  and  propagate, 
when  furnished  with  wings. 
But  they  differ  in  many  re- 
spects : the  grub  or  maggot 
wants  the  number  of  feet 
which  the  caterpillar  is  seen 


to  have;  the  aurelia  is  not  so 
totally  wrapped  up,  but  that 
its  feet  and  its  wings  appear. 
The  perfect  animal,  when 
emancipated,  also  has  its  wings 
either  cased,  or  transparent 
like  gauze;  not  coloured  with 
that  beautifully  painted  dust 
which  adorns  the  wings  of  the 
butterfly. 

In  this  class  of  insects, 
therefore,  we  may  place  a va- 
rious tribe,  that  are  first  laid 
as  eggs,  then  are  excluded  as 
maggots  or  grubs,  then  change 
into  aurelias,  with  their  legs 
and  wings  not  wrapped  up  but 
appearing ; and,  lastly,  assum- 
ing wings,  in  which  state  they 
propagate  their  kind.  Some 
of  these  have  four  transparent 
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$ings,  as  bees ; some  have  two 
membraneous  cases  to  their 
wings,  as  beetles ; and  some 
1 e but  two  wings,  which 
are  transparent,  as  ants.  Here, 
-efore,  we  will  place  the 
be<  the  wasp,  the  humble- 
the  ichneumon  fly,  the 
, the  tipula  or  longlegs, 


the  beetle,  the  may-bug,  the 
glow-worm,  and  the  ant.  The 
transformations  which  all  these 
undergo,  are  pretty  nearly  si- 
milar; and  though  very  dif- 
ferent animals  in  form,  yet 
are  produced  nearly  in  the 
same  manner. 


CHAP.  II. 

AN  ACCOUNT  OP  THE  BEE. 


To  give  a complete  history  of 
this  insect  in  a few  pages, 
which  some  have  exhausted 
volumes  in  describing,  and 
whose  nature  and  properties 
still  continue  in  dispute,  is 
impossible.  It  will  be  sufficient 
to  give  a general  idea  of  the 
animal’s  operations  ; which, 
though  they  have  been  studi- 
ed for  more  than  two  thou- 
sand years,  are  still  but  in- 
completely known.  The  ac- 
count given  us  by  Reaumur  is 
sufficiently  minute  ; and,  if 
true,  sufficiently  wonderful  : 
but  I find  many  of  the  facts 
which  he  relates,  doubted  by 
those  who  are  most  conver- 
sant with  bees:  and  some  of 
them  actually  declared  not  to 
have  a real  existence  in  na- 
ture. 

It  is  unhappy,  therefore,  for 


those  whose  method  demands 
a history  of  bees,  that  they 
are  unfurnished  with  those 
materials  which  have  induced 
so  many  observers  to  contra- 
dict so  great  a naturalist.  His 
life  was  spent  in  the  contem- 
plation ; and  it  requires  an 
equal  share  of  attention,  to 
prove  the  error  of  his  dis- 
coveries. Without  entering, 
therefore,  into  the  dispute,  I 
will  take  him  for  my  guide ; 
and  just  mention,  as  I go 
along,  those  particulars  in 
which  succeeding  observers 
have  begun  to  think  him  er- 
roneous. Which  of  the  two 
are  right,  time  only  can  dis- 
cover ; for  my  part,  I have 
only  heard  one  side,  for  as 
yet  none  have  been  so  bold  as 
openly  to  oppose  Reaumur’s 
delightful  researches. 
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There  are  three  different 
kinds  of  bees  in  every  hive. 
First,  the  labouring  bees, 
which  make  up  the  far  great- 
est number,  and  are  thought 
to  be  neither  male  nor  female, 
but  merely  born  for  the  pur- 
poses of  labour,  and  continu- 
ing the  breed,  bv  supplying 
the  young  with  provision, 
while  yet  in  their  helpless 
state.  The  second  sort  are  the 
drones  ; they  are  of  a darker 
colour,  longer,  and  more  thick 
by  one-third  than  the  former  ; 
they  are  supposed  to  be  the 
males ; and  there  is  not  above 
a hundred  of  them  in  a hive 
of  seven  or  eight  thousand 
bees.  The  third  sort  is  much 
larger  than  either  of  the  for- 
mer, and  still  fewer  in  num- 
ber ; some  assert  that  there  is 
not  above  one  in  every  swarm : 
but  this  later  observers  affirm 
not  to  be  true,  there  being 
sometimes  five  or  six  in  the 
same  hive.*  These  are  called 
queen  bees,  and  are  said  to 
lay  all  the  eggs  from  which 
the  whole  swarm  is  hatched 
in  a season. 

In  examining  the  structure 

* It  is  now  ascertained  that  but 
one  queen  bee  is  allowed  to  re- 
main in  each  hive,  for  should  more 
than  one  come  to  maturity,  they 
are  quickly  exterminated  by  the 
working  inhabitants.  When  a hive 
is  accidentally  deprived  of  its 
queen,  some  grub  is  fed  in  a spe- 
cific manner  so  as  to  acquire  her 
attributes,  and  supply  her  loss.-n- 


of  the  common  working  bee, 
the  first  remarkable  part  that 
offers  is  the  trunk,  which 
serves  to  extract  the  honey 
from  flowers.  It  is  not  formed, 
like  that  of  other  flies,  in  the 
manner  of  a tube,  by  which 
the  fluid  is  to  be  sucked  up  ; 
but  like  a besom  to  sweep,  or 
a tongue  to  lick  it  away.  The 
animal  is  furnished  also  with 
teeth,  which  serve  it  in  mak- 
ing wax.  This  substance  is 
gathered  from  flowers,  like 
honey ; it  consists  of  that  dust 
or  farina  which  contribute  to 
the  fecundation  of  plants,  and 
is  moulded  into  wax  by  the 
little  animal  at  leisure.  Every 
bee,  when  it  leaves  the  hive  to 
collect  this  precious  store,  en- 
ters into  the  cup  of  the  flower, 
particularly  such  as  seem 
charged  with  the  greatest 
quantities  of  this  yellow  fari- 
na. As  the  animal's  body  is 
covered  over  with  hair,  it  rolls 
itself  within  the  flower,  and 
soon  becomes  quite  covered 
with  the  dust,  which  it  soon 
after  brushes  off  with  its  two 
hind-legs,  and  kneads  into 
two  little  balls.  In  the  thighs 
of  the  hind-legs  there  are  two 
cavities,  edged  with  hair,  and 
into  these,  as  into  a basket, 
the  animal  sticks  its  pellets. 
Thus  employed,  the  bee  flies 
from  flower  to  flower,  in- 
creasing its  store,  and  adding 
to  its  stock  of  wax  ; until  the 
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ball  upon  each  thigh  becomes 
as  big  as  a grain  of  pepper  : 
by  this  time,  having  got  a suf- 
ficient load,  it  returns,  making 
the  best  of  its  way  to  the  hive. 

The  belly  of  the  bee  is  di- 
vided into  six  rings,  which 
sometimes  shorten  the  body, 
by  slipping  one  over  the  other. 
It  contains  within  it,  beside 
the  intestines,  the  honey-bag, 
the  venom-bag  and  the  sting. 
The  honey-bag  is  as  transpa- 
rent as  crystal,  containing  the 
honey  that  the  bee  has  brush- 
ed from  the  flowers  ; of  which 
the  greater  part  is  carried  to 
the  hive,  and  poured  into  the 
cells  of  the  honey-comb, while 
the  remainder  serves  for  the 
bee’s  own  nourishment;  for, 
during  summer,  it  never  touch- 
es what  has  been  laid  up  for 
winter.  The  sting  which  serves 
to  defend  this  little  animal 
from  its  enemies,  is  composed 
of  three  parts  ; the  sheath  and 
two  darts,  which  are  extreme- 
ly small  and  penetrating. 
Both  the  darts  have  several 
small  points  or  barbs,  like 
those  of  a fish-hook,  which 
render  the  sting  more  painful, 
and  make  the  darts  rankle  in 
the  wound.  Still,  however, 
this  instrument  would  be  very 
slight,  did  not  the  bee  poison 
the  wound.  The  sheath,  which 
has  a sharp  point,  makes  the 
first  impression  ; which  is  fol- 
lowed by  that  of  the  darts, 


and  then  the  venomous  li- 
quor is  poured  in.  The  sheath 
sometimes  sticks  so  fast  in  the 
wound,  that  the  animal  is 
obliged  to  leave  it  behind  ; by 
which  the  bee  soon  after  dies, 
and  the  wound  is  consider- 
ably inflamed.  It  might  at 
first  appear  well  for  mankind, 
if  the  bee  were  without  its 
sting;  but  upon  recollection, 
it  will  be  found  that  the  little 
animal  would  then  have  too 
many  rivals  in  sharing  its  la- 
bours. A hundred  other  lazy 
animals,  fond  of  honey,  and 
hating  labour,  would  intrude 
upon  the  sweets  of  the  hive; 
and  the  treasure  would  be  car- 
ried off  for  want  of  armed 
guardians  to  protect  it. 

From  examining  the  bee 
singly,  we  now  come  to  con- 
sider it  in  society  as  an  ani- 
mal not  only  subject  to  laws, 
but  active,  vigilant,  labori- 
ous, and  disinterested.  All  its 
provisions  are  laid  up  for  the 
community ; and  all  its  arts 
in  building  a cell,  designed 
for  the  benefit  of  posterity. 
The  substance  with  which  bees 
build  their  cells  is  wax  ; which 
is  fashioned  into  convenient 
apartments  for  themselves  and 
their  young.  When  they  be- 
gin to  work  in  their  hives, 
they  divide  themselves  into 
four  companies  : one  of  which 
roves  in  the  fields  in  search  of 
materials  ; another  employs 
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itself  in  laying  out  the  bottom 
and  partitions  of  their  cells ; 
a third  is  employed  in  making 
the  inside  smooth  from  the 
corners  and  angles;  and  the 
fourth  company  bring  food  for 
the  rest,  or  relieve  those  who 
return  with  their  respective 
burdens.  But  they  are  not 
kept  constant  to  one  employ- 
ment; they  often  change  the 
tasks  assigned  them  : those 
that  have  been  at  work  being 
permitted  to  go  abroad ; and 
those  that  have  been  in  the 
fields  already  take  their  places. 
They  seem  even  to  have  signs, 
by  which  they  understand 
each  other;  for  when  one  of 
them  wants  food,  it  bends 
down  its  trunk  to  the  bee 
from  whom  it  is  expected, 
which  then  opens  its  honey- 
bag,  and  lets  some  drops  fall 
into  the  other’s  mouth,  which 
is  at  that  time  open  to  receive 
it.  Their  diligence  and  la- 
bour is  so  great,  that  in  a 
day’s  time  they  are  able  to 
make  cells,  that  lie  upon  each 
other,  numerous  enough  to 
contain  three  thousand  bees. 

If  we  examine  their  cells, 
they  will  be  found  formed  in 
the  exactest  proportion.  It 
was  said  by  Pappus,  an  an- 
cient geometrician,  that  of  all 
other  figures,  hexagons  were 
the  most  convenient ; for  when 
placed  touching  each  other, 
the  most  convenient  room 


would  be  given,  and  the  small- 
est lost.  The  cells  of  the 
bees  are  perfect  hexagons: 
these,  in  every  honey-comb, 
are  double,  opening  on  either 
side,  and  closed  at  the  bot- 
tom. The  bottoms  are  com- 
posed of  little  triangular 
panes,  which,  when  united  to- 
gether, terminate  in  a point, 
and  lie  exactly  upon  the  ex- 
tremities of  other  panes  of 
the  same  shape,  in  opposite 
cells.  These  lodgings  have 
spaces,  like  streets,  between 
them,  large  enough  to  give 
the  bees  a free  passage  in  and 
out ; and  yet  narrow  enough 
to  preserve  the  necessary  heat. 
The  mouth  of  every  cell  is 
defended  by  a border,  which 
makes  the  door  a little  less 
than  the  inside  of  a cell, 
which  serves  to  strengthen  the 
whole.  These  cells  serve  for 
different  purposes  : for  laying 
up  their  young ; for  their  wax, 
which  in  winter  becomes  a 
part  of  their  food ; and  for 
their  honey,  which  makes 
their  principal  subsistence. 

It  is  well  known  that  the 
habitation  of  bees  ought  to  be 
very  close ; and  what  their 
hives  want,  from  the  negli- 
gence or  unskilfulness  of  man, 
these  animals  supply  by  their 
own  industry  : so  that  it  is 
their  principal  care,  when  first 
hived,  to  stop  up  all  the  cran- 
nies. For  this  purpose  they 
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make  use  of  a resinous  gum, 
which  is  more  tenacious  than 
wax,  and  differs  greatly  from 
it.  This  the  ancients  called 
propolis:  it  will  grow  consi- 
derably hard  in  June;  though 
it  will  in  some  measure  soften 
by  beat,  and  is  often  found 
different  in  consistence,  co- 
lour, and  smell.  It  has  gene- 
rally an  agreeable  aromatic 
odour  when  it  is  warmed,  and 
by  some  it  is  considered  as  a 
most  grateful  perfume.  When 
the  bees  begin  to  work  with 
it,  it  is  soft,  but  it  acquires  a 
firmer  consistence  every  day ; 
till  at  length  it  assumes  a 
brown  colour,  and  becomes 
much  harder  than  wax.  The 
bees  carry  it  on  their  hinder 
legs  ; and  some  think  it  is 
met  with  on  the  birch,  the 
willow,  and  poplar.  However 
it  is  procured,  it  is  certain 
that  they  plaster  the  inside  of 
their  hives  with  this  compo- 
sition. 

If  examined  through  a glass 
hive,  from  +he  hurry  the  whole 
swarm  is  in,  the  whole  ap- 
pears at  first  like  anarchy  and 
confusion ; but  the  spectator 
soon  finds  every  animal  dili- 
gently employed,  and  follow- 
ing one  pursuit,  with  a settled 
purpose.  Their  teeth  are  the 
instruments  by  which  they 
model  and  fashion  their  va- 
rious buildings,  and  give  them 
such  symmetry  and  perfec- 


tion. They  begin  at  the  top 
of  tile  hive ; and  several  of 
them  work  at  a time  at  the 
cells  which  have  two  faces. 
If  they  are  stinted  with  re- 
gard to  time,  they  give  the 
new  cells  but  half  the  depth 
which  they  ought  to  have  ; 
leaving  them  imperfect,  till 
they  have  sketched  out  the 
number  of  cells  necessary  for 
the  present  occasion.  The 
construction  of  their  combs 
costs  them  a great  deal  of 
labour  : they  are  made  by  in- 
sensible additions,  and  not 
cast  at  once  in  a mould,  as 
some  are  apt  to  imagine. 
There  seems  no  end  of  their 
shaping,  finishing,  and  turn- 
ing them  neatly  up.  The  cells 
for  their  young  are  most  care- 
fully formed;  those  designed 
for  lodging  the  drones  are 
larger  than  the  rest,  and  that 
for  the  queen-bee  the  largest 
of  all.  The  cells  in  which 
the  young  brood  are  lodged, 
serve  at  different  times  for 
containing  honey;  and  this 
proceeds  from  an  obvious 
cause : every  worm,  before  it 
is  transformed  into  an  aure- 
lia,  hangs  its  old  skin  on  the 
partitions  of  its  cell  ; and 
thus,  while  it  strengthens  the 
wall,  diminishes  the  capacity 
of  its  late  apartment.  The 
same  cell,  in  a single  summer, 
is  often  tenanted  by  three  or 
four  worms  in  succession  ; and 
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the  next  season  by  three  or 
four  more.  Each  worm  t&kes 
particular  care  to  fortify  the 
pannels  of  its  cell,  by  hang- 
ing up  its  spoils  there  : thus, 
the  partitions  being  lined  six 
or  eight  deep,  become  at  last 
too  narrow  for  a new  brood, 
and  are  converted  into  store- 
houses for  honey. 

Those  cells  where  nothing 
but  honey  is  deposited,  are 
much  deeper  than  the  rest. 
When  the  harvest  of  honey  is 
60  plentiful  that  they  have  not 
sufficient  room  for  it,  they 
either  lengthen  their  combs, 
or  build  more  ; which  are 
much  longer  than  the  former. 
Sometimes  they  work  at  three 
combs  at  a time ; for  when 
there  are  three  work-houses, 
more  bees  may  be  thus  em- 
ployed, without  embarrassing 
each  other. 

But  honey,  as  was  before 
observed,  is  not  the  only  food 
upon  which  these  animals  sub- 
sist. The  meal  of  flowers,  of 
which  their  wax  is  formed,  is 
one  of  their  most  favourite 
repasts.  This  is  a diet  which 
they  live  upon  during  the 
summer,  and  of  which  they 
lay  up  a large  winter  provi- 
sion. The  wax  of  which  their 
combs  are  made,  is  no  more 
thin  this  meal  digested,  and 
wrought  into  a paste.  When 
the  flowers  upon  which  bees 
generally  feed  are  not  fully 


blown,  and  this  meal  or  dust 
is  not  offered  in  sufficient 
quantities,  the  bees  pinch  the 
top9  of  the  stamina  in  which 
it  is  contained  with  their 
teeth  ; and  thus  anticipate  the 
progress  of  vegetation.  In 
April  and  May  the  bees  are 
busy,  from  morning  to  even- 
ing, in  gathering  this  meal ; 
but  when  the  weather  becomes 
too  hot  in  the  midst  of  sum- 
mer, they  work  only  in  the 
morning. 

The  bee  is  furnished  with  a 
stomach  for  its  wax,  as  well 
as  its  honey.  In  the  former 
of  the  two,  their  powder  is 
altered,  digested,  and  con- 
cocted into  real  wax,  and  is 
thus  ejected  by  the  same  pas- 
sage by  which  it  was  swal- 
lowed. Every  comb,  newly 
made,  is  white;  but  it  be- 
comes yellow  as  it  grows  old, 
and  almost  black  when  kept 
too  long  in  the  hive.  Beside 
the  wax  thus  digested,  there 
is  a large  portion  of  the  pow- 
der kneaded  up  for  food  in 
every  hive,  and  kept  in  sepa- 
rate cells,  for  winter  provi- 
sion. This  is  called  by  the 
country  people  bee-bread,  and 
contributes  to  the  health  and 
strength  of  the  animal  during 
winter.  Those  who  rear  bees 
may  rob  them  of  their  honey, 
and  feed  them,  during  the 
winter,  with  treacle;  but  no 
proper  substitute  has  yet  been 
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found  for  the  bee-bread ; and 
without  it  the  animals  become 
consumptive,  and  die. 

As  for  the  honey,  it  is  ex- 
tracted from  that  part  of  the 
flower  called  the  nectareum. 
From  the  mouth  this  delicious 
fluid  passes  into  the  gullet; 
and  then  into  the  first  sto- 
mach, or  honey-bag,  which, 
when  filled,  appears  like  an 
oblong  bladder.  Children  that 
live  in  country  - places,  are 
well  acquainted  with  this 
bladder,  and  destroy  many 
bees  to  come  at  their  store  of 
honey.  When  a bee  has  suffi- 
ciently filled  its  first  stomach, 
it  returns  back  to  the  hive, 
where  it  disgorges  the  honey 
into  one  of  the  cells.  It  often 
happens  that  the  bee  delivers 
its  store  to  some  other,  at  the 
mouth  of  the  hive,  and  flies 
off  for  a fresh  supply.  Some 
honeycombs  are  always  left 
open  for  common  use ; but 
many  others  are  stopped  up, 
till  there  is  a necessity  of 
opening  them.  Each  of'  these 
is  covered  carefully  with  wax ; 
so  close,  that  the  covers  seem 
to  be  made  at  the  very  instant 
the  fluid  is  deposited  within 
them. 

Having  thus  given  a cur- 
sory description  of  the  insect, 
individually  considered,  and 
of  the  habitation  it  forms,  we 
next  come  to  its  social  habits 
and  institutions : and,  in  con- 


sidering this  little  animal  at- 
tentively, after  the  necessary 
precautions  for  the  immedi- 
ate preservation  of  the  com- 
munity, its  second  care  is 
turned  to  the  continuance  of 
posterity.  How  numerous  so- 
ever the  multitude  of  bees 
may  appear  in  one  swarm, 
yet  they  all  owe  their  original 
to  a single  parent,  which  is 
called  the  Queen-Bee.  It  is 
indeed  surprising  that  a single 
insect  shall,  in  one  summer, 
give  birth  to  above  twenty 
thousand  young  : but,  upon 
opening  her  body  the  wonder 
will  cease  ; as  the  number  of 
eggs  appearing  at  one  time, 
amounts  to  five  thousand. 
This  animal,  whose  existence 
is  of  so  much  importance 
to  her  subjects,  may  easily  be 
distinguished  from  the  rest  by 
her  size,  and  the  shape  of  her 
body.  On  her  safety  depends 
the  whole  welfare  of  the  com- 
monwealth ; and  the  atten- 
tions paid  her  by  all  the  rest 
of  the  swarm,  evidently  show 
the  dependence  her  subjects 
have  upon  her  security.  If 
this  insect  be  carefully  ob- 
served, she  will  be  seen  at- 
tended with  a numerous  re- 
tinue, marching  from  cell  to 
cell,  plunging  the  extremity 
of  her  body  into  many  of  them, 
and  leaving  a small  egg  in 
each. 

The  bees  which  generally 
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compose  her  train  are  thought 
to  be  males,  which  serve  to 
impregnate  her  by  turns. 
These  are  larger  and  blacker 
than  the  common  bees ; with- 
out stings,  and  without  indus- 
try. They  seem  formed  only 
to  transmit  a posterity;  and 
to  attend  the  queen,  when- 
ever she  thinks  proper  to  is- 
sue from  the  secret  retreats 
of  the  hive,  where  she  most 
usually  resides.  Upon  the 
union  of  these  two  kinds  de- 
pends all  expectations  of  a 
future  progeny ; for  the  work- 
ing bees  are  of  no  sex,*  and 
only  labour  for  another  off- 
spring: yet  such  is  their  at- 
tention to  the  queen,  that  if 
she  happens  to  die,  they  will 
leave  off  working,  and  take 
no  farther  care  of  posterity. 
If,  however,  another  queen  is, 
in  this  state  of  universal  de- 
spair, presented  them,  they 
immediately  acknowledge  her 
for  their  sovereign,  and  once 
more  diligently  apply  to  their 
labour.  It  must  be  observed, 
however,  that  all  this  fertility 
of  the  queen-bee,  and  the 
great  attentions  paid  to  her 
by  the  rest,  are  controverted 
by  more  recent  observers. 
They  assert,  that  the  common 
bees  are  parents  themselves ; 
that  they  deposit  their  eggs 


* They  ave  proved,  by  dissec- 
tion, to  be  females  incompletely 
organised  — En. 


in  the  cells  which  they  have 
prepared  ; that  the  females 
are  impregnated  by  the  males, 
and  bring  forth  a progeny, 
which  is  wholly  their  own. 

However,  to  go  on  with 
their  history,  as  delivered  us 
by  Mr.  Reaumur. — When  the 
queen-bee  has  deposited  the 
number  of  eggs  necessary  in 
the  cells,  the  working  bees 
undertake  the  care  of  the  ris- 
ing posterity.  They  are  seen 
to  leave  off  their  usual  em- 
ployments ; to  construct  pro- 
per receptacles  for  eggs ; or  to 
complete  those  that  are  al- 
ready formed.  They  purposely 
build  little  cells,  extremely 
solid,  for  the  young  ; in  which 
they  employ  a great  deal  of 
wax  : those  designed  for  lodg- 
ing the  males,  as  was  already 
observed,  are  larger  than  the 
rest;  and  those  for  the  queen- 
bees  the  largest  of  all.  There 
is  usually  but  one  egg  deposit- 
ed in  every  cell;  but  when 
the  fecundity  of  the  queen 
is  such,  that  it  exceeds  the 
number  of  cells  already  pre- 
pared, there  are  sometimes 
three  or  four  eggs  crowded 
together  in  the  same  apart- 
ment. But  this  is  an  incon- 
venience that  the  working 
bees  will  by  no  means  suffer. 
They  seem  sensible  that  two 
young  ones,  stuffed  up  in  the 
same  'cell,  when  they  grow 
larger,  will  but  embarrass  and. 
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at  last  destroy  each  other  : 
they  therefore  take  care  to 
leave  a cell  to  every  egg ; and 
remove  or  destroy  the  rest. 

The  single  egg  that  is  left 
remaining,  is  fixed  to  the  bot- 
tom of  the  cell,  and  touches 
it  but  in  a single  point.  A 
day  or  two  after  it  is  deposit- 
ed, the  worm  is  excluded 
from  the  shell  of  the  egg, 
having  the  appearance  of  a 
maggot  rolled  up  in  a ring, 
and  lying  softly  on  a bed  of  a 
whitish-coloured  jelly  ; upon 
which  also  the  little  animal 
begins  to  feed.  In  the  mean- 
time, the  instant  it  appears, 
the  working  bees  attend  it 
with  the  most  anxious  and 
parental  tenderness ; they  fur- 
nish it  every  hour  with  a sup- 
ply of  this  whitish  substance, 
on  which  it  feeds  and  lies  ; 
and  watch  the  cell  with  un- 
remitting care.  They  are  nurs- 
es that  have  a greater  affec- 
tion for  the  offspring  of  others, 
than  many  parents  have  for 
their  own  children.  They  are 
constant  in  visiting  each  cell, 
and  seeing  that  nothing  is 
wanting  ; preparing  the  white 
mixture,  which  is  nothing  but 
a composition  of  honey  and 
wax,  in  their  own  bowels, 
with  which  they  feed  them. 
Thus  attended,  and  plentifully 
fed,  the  worm,  in  less  than 
six  days’  time,  comes  to  its 
full  growth,  and  no  longer 


accepts  the  food  offered  it. 
When  the  bees  perceive  that 
it  has  no  farther  occasion  for 
feeding,  they  perform  the  last 
offices  of  tenderness,  and  shut 
the  little  animal  up  in  its  cel!  • 
walling  up  the  mouth  of  its 
apartment  with  wax  : where 
they  leave  the  worm  to  itself, 
having  secured  it  from  every 
external  injury. 

The  worm  is  no  sooner  left 
inclosed,  but  from  a state  of 
inaction,  it  begins  to  labour, 
extending  and  shortening  its 
body  ; and  by  this  means 
lining  the  walls  of  its  apart- 
ment with  a silken  tapestry, 
which  it  spins  in  the  manner 
of  caterpillars,  before  they 
undergo  their  last  transfor- 
mation. When  their  cell  is 
thus  prepared,  the  animal  is 
soon  after  transformed  into 
an  aurelia ; but  differing  from 
that  of  the  common  caterpil- 
lar, as  it  exhibits  not  only  the 
legs,  but  the  wings  of  the  fu- 
ture bee,  in  its  present  state 
of  inactivity.  Thus,  in  about 
twenty  or  one  and  twenty 
days  after  the  egg  was  laid, 
the  bee  is  completely  formed, 
and  fitted  to  undergo  the  fa- 
tigues of  its  state.  When  all 
its  parts  have  acquired  their 
proper  strength  and  consis- 
tence, the  young  animal  opens 
its  prison,  by  piercing  with 
its  teeth  the  waxen  door  that 
confines  it.  When  just  freed 
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from  its  cell,  it  is  as  yet  moist, 
and  incommoded  with  the 
spoils  of  its  former  situation  : 
but  the  officious  bees  are  soon 
seen  to  flock  round  it,  and  to 
lick  it  clean  on  all  sides  with 
their  trunks;  while  another 
band,  with  equal  assiduity, 
are  observed  to  feed  it  with 
honey  : others  again  begin 
immediately  to  cleanse  the 
cell  that  has  been  just  left; 
to  carry  the  ordure  out  of  the 
hive,  and  to  fit  the  place  for 
a new  inhabitant.  The  young 
bee  soon  repays  their  care  by 
its  industry;  for  as  soon  as 
ever  its  external  parts  become 
dry,  it  discovers  its  natural 
appetites  for  labour,  and  in- 
dustriously begins  the  task, 
which  it  pursues  unremitting- 
ly through  life.  The  toil  of 
man  is  irksome  to  him,  and 
he  earns  his  subsistence  with 
pain ; but  this  little  animal 
seems  happy  in  its  pursuits, 
and  finds  delight  in  all  its  em- 
ployments. 

When  just  freed  from  the 
cell,  and  properly  equipped  by 
its  fellow-bees  for  duty,  it  at 
once  issues  from  the  hive, 
and  instructed  only  by  Na- 
ture, goes  in  quest  of  flowers, 
chooses  only  those  that  yield 
it  a supply,  rejects  such  as  are 
barren  of  honey,  or  have  been 
already  drained  by  other  ad- 
venturers ; and  when  loaded, 
is  never  at  a loss  to  find  its 
way  back  to  the  common  ha- 


bitation. After  this  first  sally, 
it  begins  to  gather  the  mealy 
powder  that  lies  on  every 
flower,  which  is  afterwards 
converted  into  wax ; and  with 
this,  the  very  first  day,  it  re- 
turns with  two  large  balls 
stuck  to  its  thighs. 

When  bees  first  begin  to 
break  their  prisons,  there  are 
generally  above  a hundred  ex- 
cluded in  one  day.  Thus,  in 
the  space  of  a few  weeks,  the 
number  of  the  inhabitants  in 
one  hive,  of  moderate  size, 
becomes  so  great,  that  there 
is  no  place  to  contain  the 
new  comers  ; and  they  are 
scarcely  excluded  from  the 
cell,  when  they  are  obliged, 
by  the  old  bees,  to  sally  forth 
in  quest  of  new  habitations. 
In  other  words,  the  hive  be- 
gins to  swarm,  and  the  new 
progeny  prepares  for  exile. 

While  there  is  room  enough 
in  the  hive,  the  bees  remain 
quietly  together  ; it  is  neces- 
sity alone  that  compels  the 
separation.  Sometimes,  in- 
deed, the  young  brood,  with 
graceless  obstinacy,  refuse  to 
depart  and  even  venture  to 
resist  their  progenitors.  The 
young  ones  are  known  by  be- 
ing browner  than  the  old, 
with  whiter  hair  ; the  old  ones 
are  of  a lighter  colour,  with 
red  hair.  The  two  armies  are 
therefore  easily  distinguish- 
able, and  dreadful  battles  are 
often  seen  to  ensue.  But  the 
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victory  almost  ever  terminates 
with  strict  political  justice  in 
favour  of  the  veterans,  and 
the  rebellious  offspring  are 
driven  off,  not  without  loss 
and  mutilation. 

In  different  countries,  the 
swarms  make  their  appearance 
at  different  times  of  the  year, 
and  there  are  several  signs 
previous  to  this  intended  mi- 
gration. The  night  before,  an 
unusual  buzzing  is  heard  in 
the  hive ; in  the  morning, 
though  the  weather  be  soft 
and  inviting,  they  seem  not  to 
obey  the  call,  being  intent  on 
more  important  meditations 
within.  All  labour  is  discon- 
tinued in  the  hive ; every  bee 
is  either  employed  in  forcing, 
or  reluctantly  yielding,  a sub- 
mission ; at  length,  after  some 
noise  and  tumult,  a queen-bee 
is  chosen  to  guard,  rather  than 
conduct  the  young  colony  to 
other  habitations,  and  then 
they  are  marshalled  without 
any  apparent  conductor.  In 
less  than  a minute  they  leave 
their  native  abode,  and  form- 
ing a cloud  round  their  pro- 
tectress, they  set  off,  without 
seeming  to  know  the  place  of 
their  destination  ; the  world 
before  them , where  to  choose 
their  place  of  rest.  The  usual 
time  of  swarming  is  from  ten 
in  the  morning  to  three  in  the 
afternoon,  when  the  sun  shines 
bright,  and  invites  them  to 


seek  their  fortunes.  They 
flutter  for  a while  in  the  air, 
like  flakes  of  snow,  and  some- 
times undertake  a distant  jour- 
ney, but  more  frequently  are 
contented  with  some  neigh- 
bouring asylum;  the  branch 
of  a tree,  a chimney-top,  or 
some  other  exposed  situation. 

It  is,  indeed,  remarkable,  that 
all  those  animals,  of  whatever 
kind,  that  have  long  been 
under  the  protection  of  man, 
seem  to  lose  a part  of  their 
natural  sagacity  in  providing 
for  themselves.  The  rabbit, 
when  domesticated,  forgets  to  j 
dig  holes,  the  hen  to  build  a , 
nest,  and  the  bee  to  seek  a 
shelter  that  shall  protect  it 
from  the  inclemencies  of  win- 
ter. In  those  countries  where 
the  bees  are  wild,  and  unpro- 
tected by  man,  they  are  always 
sure  to  build  their  waxen  cells  t 

in  the  hollow  of  a tree  ; but  I 

with  us,  they  seem  improvi- 
dent in  their  choice,  and  the 
first  green  branch  that  stops  ! 

their  flight,  seems  to  be  thought  I 

sufficient  for  their  abode 
through  winter.  However,  j! 

it  does  not  appear  that  the 
queen  chooses  the  place  where 
they  are  to  alight,  for  many  1 
of  the  stragglers,  who  seemed 
to  be  pleased  with  a particular  j« 
branch,  go  and  settle  upon  it ; 
others  are  seen  to  succeed ; > 

and,  at  last,  the  queen  herself, 
when  she  finds  a sufficient 
e e 2 
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number  there  before  her,  goes 
to  make  it  the  place  of  her 
head-quarters.When  the  queen 
is  settled,  the  rest  of  the  swarm 
soon  follow ; and,  in  about  a 
quarter  of  an  hour,  the  whole 
body  seem  to  be  at  ease.  It 
sometimes  is  found,  that  there 
are  two  or  three  queens  to  a 
swarm,  and  the  colony  is  di- 
vided into  parties  ; but  it  most 
usually  happens,  that  one  of 
these  is  more  considerable  than 
the  others,  and  the  bees,  by 
degrees,  desert  the  weakest, 
to  take  shelter  under  the  most 
powerful  protector.  The  de- 
serted queen  does  not  long 
survive  this  defeat;  she  takes 
refuge  under  the  new  monarch, 
and  is  soon  destroyed  by  her 
jealous  rival.  Till  this  cruel 
execution  is  performed,  the 
bees  never  go  out  to  work  ; 
and  if  there  should  be  a queen- 
bee  belonging  to  the  new  co- 
lony left  in  the  old  hive,  she 
always  undergoes  the  fate  of 
the  former.  However,  it  must 
be  observed,  that  the  bees 
never  sacrifice  any  of  their 
queens,  when  the  hive  is  full 
of  wax  and  honey;  for  there 
is  at  that  time  no  danger  in 
maintaining  a plurality  of 
breeders. 

When  the  swarm  is  thus 
conducted  to  a place  of  rest, 
and  the  policy  of  government 
is  settled,  the  bees  soon  resume 
their  accustomed  labours.  The 


making  of  cells,  storing  them 
with  honey,  impregnating  the 
queen,  making  proper  cells  for 
the  reception  of  the  rising  pro- 
geny, and  protecting  them 
from  external  danger,  employ 
their  unceasing  industry.  But 
soon  after,  and  towards  the 
latter  end  of  summer,  when 
the  colony  is  sufficiently  stored 
with  inhabitants,  a most  cruel 
policy  ensues.  The  drone  bees, 
which  are  (as  has  been  said) 
generally  in  a hive  to  the  num- 
ber of  a hundred,  are  marked 
for  slaughter.  These,  which 
had  hitherto  led  a life  of  indo- 
lence and  pleasure,  whose  only 
employment  was  in  impreg- 
nating the  queen,  and  rioting 
upon  the  labours  of  the  hive, 
without  aiding  in  the  general 
toil,  now  share  the  fate  of 
most  voluptuaries,  and  fall  a 
sacrifice  to  the  general  resent- 
ment of  society. 

The  working  bees  in  a body 
declare  war  against  them  ; and 
in  two  or  three  days’  time  the 
ground  all  round  the  hive  is 
covered  with  their  dead  bodies. 
Nay,  the  working  bees  will 
even  kill  such  drones,  as  are 
yet  in  the  worm  state,  in  the 
cell,  and  eject  their  bodies  from 
the  hive  among  the  general 
carnage. 

When  a hive  sends  out  seve- 
ral swarms  in  the  year,  the 
first  is  always  the  best,  and 
the  most  numerous.  These 
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having  the  whole  summer  be- 
fore them,  have  the  more  time 
for  making  wax  and  honey, 
and  consequently  their  labours 
are  the  most  valuable  to  the 
proprietor.  Although  the 
swarm  chiefly  consists  of  the 
youngest  bees,  yet  it  is  often 
found  that  bees  of  all  ages 
compose  the  multitude  of  emi- 
grants, and  it  often  happens 
that  bees  of  all  ages  are  seen 
remaining  behind.  The  num- 
ber of  them  is  always  more 
considerable  than  that  of  some 
populous  cities,  for  sometimes 
upwards  of  forty  thousand  are 
found  in  a single  hive.  So 
large  a body  may  well  be  sup- 
posed to  work  with  great  ex- 
pedition ; and  in  fact,  in  less 
than  twenty-four  hours  they 
will  make  combs  above  twenty 
inches  long,  and  seven  or  eight 
broad.  Sometimes  they  will 
half  fill  their  hives  with  wax 
in  less  than  five  days.  In  the 
first  fifteen  days,  they  are  al- 
ways found  to  make  more  wax 
than  they  do  afterwards  during 
the  rest  of  the  year. 

Such  are  the  outlines  of  the 
natural  history  of  these  ani- 
mals, as  usually  found  in  our 
own  country.  How  they  are 
treated,  so  as  to  produce  the 
greatest  quantity  of  honey, 
belongs  rather  to  the  rural 
economist,  than  the  natural 
historian  ; volumes  have  been 
written  on  the  subject,  and 


still  more  remains  equally  cu- 
rious and  new.  One  thing, 
however,  it  may  be  proper  to 
observe,  that  a farm,  or  a 
country,  may  be  overstocked 
with  bees,  as  well  as  with  any 
other  sort  of  animal;  for  a 
certain  number  of  hives  always 
require  a certain  number  of 
flowers  to  subsist  on.  When 
the  flowers  near  home  are 
rifled,  then  are  these  indus- 
trious insects  seen  taking  more 
extensive  ranges  : but  their 
abilities  may  be  over  taxed ; 
and  if  they  are  obliged,  in 
quest  of  honey,  to  go  too  far 
from  home,  they  are  over- 
wearied in  the  pursuit,  they 
are  devoured  by  birds,  or  beaten 
down  by  the  winds  and  rain. 

From  a knowledge  of  this, 
in  some  parts  of  France  and 
Piedmont  they  have  contrived, 
as  I have  often  seen,  a kind 
of  floating  bee-house. 

They  have  on  board  of  one 
barge  threescore  or  a hundred 
beehives,  well  defended  from 
the  inclemency  of  an  acci- 
dental storm  : and  with  these 
the  owners  sufl'er  themselves 
to  float  gently  down  the  river. 
As  the  bees  are  continually 
choosing  their  flowery  pasture 
along  the  banks  of  the  stream, 
they  are  furnished  with  sweets 
before  unrifled ; and  thus  a 
single  floating  bee-house  yields 
the  proprietor  a considerable 
income.  Why  a method  similar 
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to  this  has  never  been  adopted 
in  England,  where  we  have 
more  gentle  rivers,  and  more 
flowery  banks,  than  in  any 
other  part  of  the  world,  I know 
not : certainly  it  might  be 
turned  to  advantage,  and  yield 
the  possessor  a secure,  though 
perhaps  a moderate  income. 

Having  mentioned  the  in- 
dustry of  these  admirable  in- 
sects, it  will  be  proper  to  say 
something  of  the  effects  of 
their  labour — of  that  wax  and 
honey  which  are  turned  by 
man  to  such  various  uses.  Bees 
gather  two  kinds  of  wax  ; one 
coarse,  and  the  other  fine. 
The  coarser  sort  is  bitter,  and 
with  this,  which  is  called  pro- 
polis, they  stop  up  all  the  holes 
and  crevices  of  their  hives. 
It  is  of  a more  resinous  nature 
than  the  fine  wax,  and  is  con- 
sequently better  qualified  to 
resist  the  moisture  of  the  sea- 
son, and  preserve  the  works 
warm  and  dry  within.*  The 
fine  wax  is  as  necessary  to  the 
animal’s  preservation  as  the 
honey  itself.  With  this  they 
make  their  lodgings,  with  this 
they  cover  the  cells  of  their 
young,  and  in  this  they  lay  up 
their  magazines  of  honey.  This 
is  made,  as  has  been  already 
observed,  from  the  dust  of 
flowers,  which  is  carefully 

* The  investigations  of  Huber 
show  that  this  substance  is  ex- 
tracted from  the  wild  poplar. — Ed. 


kneaded  by  the  little  insect, 
then  swallowed,  and  having 
undergone  a kind  of  digestion, 
is  formed  into  the  cells,  which 
answer  such  a variety  of  pur- 
poses. To  collect  this,  the 
animal  rolls  itself  in  the  flower 
it  would  rob,  and  thus  takes 
up  the  vegetable  dust  with  the 
hair  of  its  body.  Then  care- 
fully brushing  it  into  a lump, 
with  its  fore-paws  it  thrusts 
the  composition  into  two  cavi- 
ties behind  the  thighs,  which 
are  made  like  spoons  to  receive 
the  wax,  and  the  hair  that 
lines  them  serves  to  keep  it 
from  falling. 

As  of  wax,  there  are  also  two 
kinds  of  honey ; the  white  and 
the  yellow.  The  white  is  taken 
without  fire  from  the  honey- 
combs. The  yellow  is  extracted 
by  heat,  and  squeezed  through 
bags,  in  a press.  The  best 
honey  is  new,  thick,  and  gra- 
nulated, of  a clear  transparent 
white  colour,  of  a soft  and 
aromatic  smell,  and  of  a sweet 
lively  taste.  Honey  made  in 
mountainous  countries  is  pre- 
ferable to  that  of  the  valley. 
The  honey  made  in  the  spring 
is  more  highly  esteemed  than 
that  of  autumn,  when  the 
flowers  begin  to  fade,  and  lose 
their  fragrance. 

The  bees  are  nearly  alike  in 
all  parts  of  the  world;  yet 
there  are  differences  worthy 
\our  notice.  In  Guadeloupe, 
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the  bee  is  less  by  one-half 
than  the  European,  and  more 
blaek  and  round.  They  have 
r.o  sting1,  and  make  their  cells 
in  hollow  trees ; where,  if  the 
hole  they  meet  with  is  too 
large,  they  form  a sort  of 
waxen  house  of  the  shape  of 
a pear,  and  in  this  they  lodge 
and  store  their  honey,  and  lay 
their  eggs.  They  lay  up  their 
honey  in  waxen  vessels,  of  the 
size  of  a pigeon’s  egg,  of  a 
black  or  deep  violet  colour ; 
and  these  are  so  joined  to- 
gether, that  there  is  no  space 
left  between  them.  The  honey 
never  congeals,  but  is  fluid,  of 
the  consistence  of  oil,  and  the 
colour  of  amber.  Resembling 
these,  there  are  found  little 
black  bees,  without  a sting,  in 
all  the  tropical  climates ; and 
though  these  countries  are  re- 
plete with  bees  like  our  own, 
yet  those  form  the  most  use- 
ful and  laborious  tribe  in  that 
part  of  the  world.  The  honey 
they  produce  is  neither  so 
unpalatable  nor  so  surfeiting 
as  ours  ; and  the  wax  is  so 
soft  that  it  is  only  used  for 
medicinal  purposes,  it  being 
never  found  hard  enough  to 
form  into  candles,  as  in  Eu- 
rope. 

Of  insects  that  receive  the 
name  of  bees  among  us,  there 
are  several ; which,  however, 
differ  very  widely  fi’om  that 
industrious  social  race  we 


have  been  just  describing.  The 
Humble-Bee  is  the  largest  of 
all  this  tribe,  being  as  large 
as  the  first  joint  of  one’s  mid- 
dle finger.  These  are  seen  in 
every  field,  and  perched  on 
every  flower.  They  build  their 
nests  in  holes  in  the  ground, 
of  dried  leaves,  mixed  with  wax 
and  wood,  and  defended  with 
moss  from  the  weather.  Each 
humble-bee  makes  a separate 
cell  about  the  size  of  a small 
nutmeg,  which  is  round  and 
hollow,  containing  the  honey 
in  a bag.  Several  of  these 
cells  are  joined  together  in 
such  a manner,  that  the  whole 
appears  like  a cluster  of  grapes. 
The  females,  which  have  the 
appearance  of  wasps,  are  very 
few,  and  their  eggs  are  laid 
in  cells,  which  the  rest  soon 
cover  over  with  wax.  It  is 
uncertain  whether  they  have 
a queen  or  not;  but  there  is 
one  much  larger  than  the  rest, 
without  wings  and  without 
hair,  and  all  over  black,  like 
polished  ebony.  This  goes  and 
views  all  the  works,  from  time 
to  time,  and  enters  into  the 
cell,  as  if  it  w7anted  to  see 
whether  every  thing  was  done 
right.  In  the  morning  the 
ybung  humble-bees  are  very 
idle,  and  seem  not  at  all  in- 
clined to  labour,  till  one  of 
the  largest,  about  seven  o’- 
clock, thrusts  half  its  body 
from  a hole  designed  for  that 
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purpose,  and,  seated  on  the 
top  of  the  nest,  heats  its  wings 
for  twenty  minutes  succes- 
sively, buzzing  the  whole  time, 
till  the  whole  colony  is  put 
in  motion.  The  humble-bees 
gather  honey  as  well  as  the 
common  bees ; but  it  is  nei- 
ther so  fine  nor  so  good,  nor 
the  wax  so  clean,  or  so  capa- 
ble of  fusion. 

Beside  the  bees  already  men- 
tioned, there  are  various  kinds 
among  us,  that  have  much  the 
appearance  of  honey-makers, 
and  yet  make  only  w ;x.  The 
Wood-Bee  is  seen  in  every 
garden.  It  is  rather  larger 
ttian  the  common  queen-bee; 
its  body  of  a bluish  black, 
which  is  smooth  and  shining. 
It  begins  to  appear  at  the  ap- 
proach of  spring,  and  is  seen 
flying  near  walls  exposed  to 
a sunny  aspect.  This  bee 
makes  its  nest  in  some  piece 
of  wood,  which  it  contrives 
to  scoop  and  hollow  for  its 
purpose.*  This,  however,  is 

* Mr.  Rennie,  in  his  ‘ Insect  Ar- 
chitecture,’ has  a passage  full  of 
interest  and  animation  on  this  pro- 
cess : — 

“ We  have  frequently  witnessed 
the  operations  of  these  ingenious 
little  workers,  who  are  particularly 
partial  to  posts,  palings,  and  the 
wood-work  of  houses  which  has 
become  soft  by  beginning  to  decay. 
Wood  actually  decayed,  or  affected 
bv  dry-rot,  they  seem  to  reject  as 
unfit  for  their  purposes  ; but  they 
make  no  objections  to  any  hole 
previously  drilled,  provided  it  be 
not  too  large  ; and,  like  the  mason- 


never  done  in  trees  that  are 
standing,  for  the  wood  which 
it  makes  choice  of  is  half  rot- 
ten. The  holes  are  not  made 
directly  forward,  but  turning 
to  one  side,  and  have  an  open- 
ing sufficient  to  admit  one’s 
middle  finger,  from  whence 
runs  the  inner  apartment,  ge- 
nerally twelve  or  fifteen  inches 
long.  The  instruments  used 
in  boring  these  cavities  are 
their  teeth  ; the  cavity  is  usu- 
ally branched  into  three  or 
four  apartments ; and  in  each 
of  these  they  lay  their  eggs, 
to  the  number  of  ten  or  twelve, 
each  separate  and  distinct  from 
the  rest  : the  egg  is  involved 
in  a sort  of  paste,  which  serves 


bees,  they  not  unfrequently  take 
possession  of  an  ol*d  nest,  a few  re- 
pairs being  all  that  in  this  case  is 
necessary.  When  a new  nest  is  to 
be  constructed,  the  bee  proceeds  to 
chisel  sufficient  space  for  it  out  of 
the  w ood  with  her  jaws.  W e say 
her , because  the  task  in  this  in- 
stance, as  in  most  others  of  soli- 
tary bees  and  wasps,  devolves  solely 
upon  the  female,  the  male  taking 
no  concern  in  the  affair,  and  pro- 
bably being  altogether  ignorant 
that  such  a work  is  going  forward. 
It  is  at  least  certain  the  male  is 
never  seen  giving  his  assistance, 
and  he  seldom,  if  ever,  approaches 
the  neighbourhood.  The  female 
carpenter-bee  has  a task  to  per- 
form no  less  arduous  than  the  tna- 
son-bee  ; for  though  the  wood  may 
be  tolerably  soft,  she  can  only  cut 
out  a very  small  portiou  at  a time. 
The  successive  portions  which  she 
gnaws  off  may  he  readily  ascer- 
tained by  an  observer,  as  she  car- 
ries them  away  from  the  place.” 
—Ed. 
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at  once  for  the  young  animal’s 
protection  and  nourishment. 
The  grown  bees,  however,  feed 
upon  small  insects,  particu- 
larly a louse,  of  a reddish 
brown  colour,  of  the  size  of  a 
small  pin’s  head. 

Mason-Bees  make  their  cells 
with  a sort  of  mortar  made 
of  earth,  which  they  build  a- 
gainst  a wall  that  is  exposed 
to  the  sun.  The  mortar,  which 
at  first  is  soft,  soon  becomes 
as  hard  as  stone,  and  in  this 
their  eggs  are  laid.  Each  nest 
contains  seven  or  eight  cells, 
an  egg  in  every  cell,  placed 
regularly  one  over  the  other. 
If  the  nests  remain  unhurt, 
or  want  but  little  repairs,  they 
make  use  of  them  the  year 
ensuing : and  thus  they  often 
serve  three  or  four  years  suc- 
cessively. From  the  strength 
of  their  houses,  one  would 
think  these  bees  in  perfect 
security ; yet  none  are  more 
exposed  than  they.  A worm 
with  very  strong  teeth  is  often 
found  to  bore  into  their  little 
fortifications,  and  devour  their 
young. 

The  Ground-Bee  builds  its 
nest  in  the  earth,  wherein  it 
makes  round  holes,  five  or  six 
inches  deep  ; the  mouth  being 
narrow,  and  only  just  suffi- 
cient to  admit  the  little  in- 
habitant. 

It  is  amusing  enough  to  ob- 
serve the  patience  and  assi- 


duity with  which  they  labour. 
They  carry  out  all  the  earth, 
grain  by  grain,  to  the  mouth 
of  the  hole,  where  it  forms  a 
little  hillock  ; an  Alps,  com- 
pared to  the  power  of  the 
artist  by  which  it  is  raised. 
Sometimes  the  walks  of  a 
garden  are  found  undermined 
by  their  labours  ; some  of  the 
holes  running  directly  down- 
ward, others  horizontally  be- 
neath the  surface.  They  lay 
up  in  these  cavities  provi- 
sions for  their  young,  which 
consist  of  a paste  that  has  the 
appearance  of  corn,  and  is  of 
a sweetish  taste. 

The  Leaf-cutting  Bees  make 
their  nest  and  lay  their  eggs 
among  bits  of  leaves,  very  ar- 
tificially placed  in  holes  in  the 
earth,  of  about  the  length  of 
a tooth-pick  case.  They  make 
the  bits  of  leaves  of  a round- 
ish form,  and  with  them  line 
the  inside  of  their  habitations. 
This  tapestry  is  still  further 
lined  by  a reddish  kind  of 
paste,  somewhat  sweet  or  acid. 
These  bees  are  of  various 
kinds;  those  that  build  their 
nests  with  chestnut  leaves  are 
as  big  as  drones,  but  those  of 
the  rose  tree  are  smaller  than 
the  common  bee. 

The  Wall-Bees  are  so  called 
because  they  make  their  nests 
in  walls,  of  a kind  of  silky 
membrane,  with  which  they 
fill  up  the  vacuities  between 
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the  small  stones  which  form 
the  sides  of  their  habitation. 
Their  apartment  consists  of 
several  cells  placed  end  to 
end,  each  in  the  shape  of  a 
woman’s  thimble.  Though  the 
web  which  lines  this  habita- 
tion is  thick  and  warm,  yet  it 
is  transparent,  and  of  a whit- 
ish colour.  This  substance  is 


supposed  to  be  spun  from  the 
animal’s  body.  The  males  and 
females  are  of  a size,  but  the 
former  are  without  a sting. — 
To  these  varieties  of  the  bee 
kind  might  be  added  several 
others,  which  are  all  different 
in  their  nature,  but  not  suffi- 
ciently distinguished  to  excite 
curiosity.* 


CHAP.  III. 

OF  THE  WASP. 


However  similar  many  in- 
sects may  be  in  appearance, 
this  does  not  imply  a simili- 
tude in  their  history.  The  bee 
and  the  wasp  resemble  each 
j other  very  strongly,  yet  in 
| examining  their  manner  and 
their  duration,  they  differ  very 
J widely  : the  bee  labours  to  lay 
| up  honey,  and  lives  to  enjoy 
; the  fruits  of  its  industry  : the 
i wasp  appears  equally  assidu- 
ous  : but  only  works  for  pos- 
1 terity,  as  the  habitation  is 
i scarcely  completed  when  the 
^ inhabitant  dies. 

The  wasp  is  well  known  to 
u be  a winged  insect  with  a sting, 
'll  To  be  longer  in  proportion  to 
:j  its  hulk  than  the  bee,  to  be 
, marked  with  bright  yellow 
circles  round  its  body,  and  to 


be  the  most  swift  and  active 
insect  of  all  the  fly  kind.  On 
each  side  of  the  mouth  this 
animal  is  furnished  with  along 
tooth,  notched  like  a saw,  and 
with  these  it  is  enabled  to  cut 
any  substance,  not  omitting 
meat  itself,  and  to  carry  it  to 
its  nest.  Wasps  live,  like  bees, 
in  community,  and  sometimes 
ten  or  twelve  thousand  of  them 
are  found  inhabiting  a single 
nest. 

Of  all  other  insects  the  wasp 
is  the  most  fierce,  voracious, 
and  most  dangerous,  when  en- 
raged. They  are  seen  wherever 
flesh  is  cutting  up,  gorging 


* It  has  been  discovered  by  Kir- 
by. that  the  various  and  distinct 
spebies  of  bees  are  two  hundred  and 
twenty-one  in  number. — Ed. 
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themselves  with  the  spoil,  and 
then  flying  to  their  nests  with 
their  reeking  prey.  They  make 
war  also  on  every  other  fly, 
and  the  spider  himself  dreads 
their  approaches. 

Every  community  among 
bees  is  composed  of  females, 
or  queens,  drones  or  males, 
and  neutral  or  working  bees. 
Wasps  have  similar  occupa- 
tions ; the  two  first  are  for 
propagating  the  species,  the 
last  for  nursing,  defending,  and 
supporting  the  rising  progeny. 
Among  bees,  however,  there  is 
seldom  above  a queen  or  two 
in  a hive ; among  wasps  there 
are  above  two  or  three  hundred. 

As  soon  as  the  summer  begins 
to  invigorate  the  insect  tribes, 
the  wasps  are  the  most  active 
of  the  number,  and  diligently 
employed  either  in  providing 
provisions  for  their  nest,  if 
already  made  ; or  in  making 
one,  if  the  former  habitation 
be  too  small  to  receive  the  in- 
creasing community.  The  nest 
is  one  of  the  most  curious  ob- 
jects in  natural  history,  and 
contrived  almost  as  artificially 
as  that  of  the  bees  themselves. 
Their  principal  care  is  to  seek 
out  a hole  that  has  been  begun 
by  some  other  animal,  a field- 
mouse,  a rat,  or  a mole,  to 
build  their  nests  in.  They 
sometimes  build  upon  the 
plain,  where  they  are  sure  of 
the  dryness  of  their  situation ; 


but  most  commonly  on  the 
side  of  a bank,  to  avoid  the 
rain  or  water  that  would  other- 
wise annoy  them.  When  they 
have  chosen  a proper  place, 
they  go  to  work  with  wonder- 
ful assiduity.  Their  first  labour 
is  to  enlarge  and  widen  the 
hole,  taking  away  the  earth, 
and  carrying  it  off  to  some 
distance.  They  are  perfectly 
formed  for  labour,  being  fur- 
nished with  a trunk  above 
their  mouths,  two  saws  on  each 
side,  which  play  to  the  right 
and  left  against  each  other, 
and  six  strong  muscular  legs 
to  support  them.  They  cut 
the  earth  into  small  parcels 
with  their  saws,  and  carry  it 
out  with  their  legs  or  paws. 
This  is  the  work  of  some  days ; 
and  at  length  the  outline  of 
their  habitation  is  formed, 
making  a cavity  of  about  a foot 
and  a half  every  way.  While 
some  are  working  in  this  man- 
ner, others  are  roving  the 
fields  to  seek  out  materials  for 
their  building.  To  prevent  the 
earth  from  falling  down  and 
crushing  their  rising  city  into 
ruin,  they  make  a sort  of  roof 
with  their  gluey  substance,  to 
whieh  they  begin  to  fix  the 
rudiments  of  their  building, 
working  from  the  top  down- 
wards, as  if  they  were  hanging 
a bell ; which,  however,  at 
length  they  close  up  at  the 
bottom.  The  materials  with 
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which  they  build  their  nests 
are  bits  of  wood  and  glue.  The 
wood  they  get  where  they  can 
from  the  rails  and  posts  which 
they  meet  with  in  the  fields 
and  elsewhere.  These  they  saw 
and  divide  into  a multitude  of 
small  fibres,  of  which  they  take 
up  little  bundles  in  their  claws, 
letting  fall  upon  them  a few 
drops  of  gluey  matter,  with 
which  their  bodies  are  pro- 
vided, by  the  help  of  which 
they  knead  the  whole  compo- 
sition into  a paste,  which 
serves  them  in  their  future 
building.  When  they  have 
returned  with  this  to  the  nest, 
they  stick  their  load  of  paste 
on  that  part  where  they  make 
their  walls  and  partitions;  they 
tread  it  close  with  their  feet, 
and  trowl  it  with  their  trunks, 
still  going  backwards  as  they 
work.  Having  repeated  this 
operation  three  or  four  times, 
the  composition  is  at  length 
flatted  out  until  it  becomes  a 
small  leaf  of  a gray  colour, 
much  finer  than  paper,  and  of 
a pretty  firm  texture.  This 
done,  the  same  wasp  returns 
to  the  field,  to  collect  a second 
load  of  paste,  repeating  the 
same  several  times,  placing 
layer  upon  layer,  and  strength- 
ening every  partition  in  pro- 
portion to  the  wants  or  con- 
venience of  the  general  fabric. 
Other  working  wasps  come 
quickly  after  to  repeat  the 


same  operation,  laying  more 
leaves  upon  the  former,  till  at 
length,  after  much  toil,  they 
have  finished  the  large  roof, 
which  is  to  secure  them  from 
the  tumbling  in  of  the  earth. 
This  dome  being  finished,  they 
make  another  entrance  to  their 
habitation,  designed  either  for 
letting  in  the  warmth  of  the 
sun,  or  for  escaping,  in  case 
one  door  be  invaded  by  plun- 
derers. Certain  however,  it  is, 
that  by  one  of  these  they  al- 
ways enter,  by  the  other  they 
sally  forth  to  their  toil ; each 
hole  being  so  small  that  they 
can  pass  but  one  at  a time. 
The  walls  being  thus  composed, 
and  the  whole  somewhat  of 
the  shape  of  a pear,  they  la- 
bour at  their  cells,  which  they 
compose  of  the  same  paper- 
like substance  that  goes  to  the 
formation  of  the  outside  works. 
Their  combs  differ  from  those 
of  bees  not  less  in  the  compo- 
sition than  the  position  which 
they  are  always  seen  to  obtain. 
The  noney-comb  of  the  bee  is 
edgeways  with  respect  to  the 
hive  ; that  of  the  wasp  is  flat, 
and  the  mouth  of  every  cell 
opens  downwards.  Thus  is 
their  habitation  contrived, 
story  above  story,  supported 
by  several  rows  of  pillars,  which 
give  firmness  to  the  whole 
building,  while  the  upper  story 
is  flat-roofed,  and  as  smooth 
as  the  pavement  of  a room. 
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laid  with  squares  of  marble. 
The  wasps  can  freely  walk 
upon  these  stories  between  the 
pillars,  to  do  whatever  their 
wants  require.  The  pillars  are 
very  hard  and  compact,  being 
larger  at  each  end  than  in  the 
middle,  not  much  unlike  the 
columns  of  a building.  All 
the  cells  of  the  nest  are  only 
destined  for  the  reception  of 
the  young,  being  replete  with 
neither  wax  nor  honey. 

Each  cell  is  like  that  of  the 
bee,  hexagonal : but  they  are 
of  two  sorts ; the  one  larger, 
for  the  production  of  the  male 
and  female  wasps ; the  other 
less,  for  the  reception  of  the 
working  part  of  the  commu- 
nity. When  the  females  are 
impregnated  by  the  males, 
they  lay  their  eggs,  one  in 
each  cell,  and  stick  it  in  with 
a kind  of  gummy  matter  to 
prevent  its  falling  out.  From 
this  egg  proceeds  the  insect  in 
its  worm  state,  of  which  the 
old  ones  are  extremely  care- 
ful, feeding  it  from  time  to 
time  till  it  becomes  large, 
and  entirely  fills  up  its  cell. 
But  the  wasp  community  dif- 
fers from  that  of  the  bee  in 
this;  that  among  the  latter 
the  working  bees  take  the 
parental  duties  upon  them, 
whereas  among  the  wasps  the 
females  alone  are  permitted 
to  feed  their  young,  and  to 
nurse  their  rising  progeny. 


For  this  purpose  the  female 
waits  with  great  patience  un- 
til the  working  - wasps  have 
brought  in  their  provisions, 
which  she  takes  fromthem,  and 
cuts  into  pieces.  She  then  goes 
with  great  composure  from 
cell  to  cell,  and  feeds  every 
young  one  with  her  mouth. 
When  the  young  worms  have 
come  to  a certain  size  they 
leave  off  eating,  and  begin  to 
spin  a very  fine  silk,  fixing 
their  first  end  to  the  entrance 
of  the  cell ; then  turning  their 
heads,  first  on  one  side,  then  on 
the  other,  they  fix  the  thread 
to  different  parts,  and  thus 
they  make  a sort  of  door 
which  serves  to  close  up  the 
mouth  of  the  cell.  After  this 
they  divest  themselves  of  their 
skins  after  the  usual  mode  of 
transformation ; the  aurelia,  by 
degrees,  begins  to  emancipate 
itself  from  its  shell  ; by  little 
and  little  it  thrusts  out  its 
legs  and  wings,  and  insensi- 
bly acquires  the  colour  and 
shape  of  its  parent. 

The  wasp  thus  formed,  and 
prepared  for  depredation,  be- 
comes a bold,  troublesome, 
and  dangerous  insect : there 
are  no  dangers  which  it  will 
not  encounter  in  pursuit  of 
its  prey,  and  nothing  seems  to 
satiate  its  gluttony.  Though 
it  can  gather  no  honey  of  its 
own,  no  animal  is  more  fond 
of  sweets.  For  this  purpose 
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it  will  pursue  the  bee  and  the 
humble-bee,  destroy  them  with 
its  sting,  and  then  plunder 
them  of  their  lioney-bag,  with 
which  it  flies  triumphantly 
loaded  to  its  nest  to  regale  its 
young.  Wasps  are  ever  fond 
of  making  their  nests  in  the 
neighbourhood  of  bees,  merely 
to  have  an  opportunity  of  rob- 
bing their  hives,  and  feasting 
on  the  spoil.  Yet  the  bees 
are  not  found  always  patiently 
submissive  to  their  tyranny, 
but  fierce  battles  are  some- 
times seen  to  ensue,  in  which 
the  bees  make  up  by  conduct 
and  numbers  what  they  want 
in  personal  prowess.  When 
there  is  no  honey  to  be  had, 
they  seek  for  the  best  and 
sweetest  fruits,  and  they  are 
never  mistaken  in  their  choice. 
From  the  garden  they  fly  to 
the  city,  to  the  grocers’  shops, 
and  butchers’  shambles.  They 
will  sometimes  carry  off  bits 
of  flesh  half  as  big  as  them- 
selves, with  which  they  fly  to 
their  nests  for  the  nourishment 
of  their  brood.  Those  who 
cannot  drive  them  away,  lay 
for  them  a piece  of  ox’s  liver, 
which  being  without  fibres, 
they  prefer  to  other  flesh  ; 
and  wherever  they  are  found, 
all  other  flies  are  seen  to  de- 
sert the  place  immediately. 
Such  is  the  dread  with  which 
these  little  animals  impress 
all  the  rest  of  the  insect  tribes, 


which  they  seize  and  devour 
without  mercy,  that  they  van- 
ish at  their  approach.  Wher- 
ever they  fly,  like  the  eagle  or 
the  falcon,  they  form  a desert 
in  the  air  round  them.  In  this 
manner  the  summer  is  pass- 
ed in  plundering  the  neigh- 
bourhood, and  rearing  up  their 
young  : every  day  adds  to 
their  numbers  ; and  from  their 
strength,  agility,  and  indis- 
criminate appetite  for  every 
kind  of  provision,  were  they 
as  long-lived  as  the  bee,  they 
would  soon  swarm  upon  the 
face  of  nature,  and  become 
the  most  noxious  plague  of 
man  ; but  providentially  their 
lives  are  measured  to  their 
mischief,  and  they  live  but  a 
single  season. 

While  the  summer  heats 
continue,  they  are  bold,  vora- 
cious, and  enterprising  ; but 
as  the  sun  withdraws,  it  seems 
to  rob?  them  of  their  courage 
and  activity.  In  proportion 
as  the  cold  increases,  they  are 
seen  to  become  more  domes- 
tic ; they  seldom  leave  the 
nest  ; they  make  but  short 
adventures  from  home ; they 
flutter  about  in  the  noon-day 
heats,  and  soon  after  return 
chilled  and  feeble. 

As  their  calamities  increase, 
new  passions  soon  begin  to 
take  place;  the  care  for  pos- 
terity no  longer  continues ; 
and  as  the  parents  are  no 
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longer  able  to  provide  their 
growing  progeny  a supply, 
they  take  the  barbarous  reso- 
lution of  sacrificing  them  all 
to  the  necessity  of  the  times. 
In  this  manner,  like  a garri- 
son upon  short  allowance,  all 
the  useless  hands  are  destroy- 
ed ; the  young  worms,  which 
a little  before  they  fed  and 
protected  with  so  much  assi- 
duity, are  now  butchered,  and 
dragged  from  their  cells.  As 
the  cold  increases,  they  no 
longer  find  sufficient  warmth 
in  their  nests,  which  grow 
hateful  to  them,  and  they  fly 
to  seek  it  in  the  comers  of 
houses,  and  places  that  receive 
an  artificial  heat.  But  the 
winter  is  still  insupportable ; 
and  before  the  new  year  be- 
gius,  they  wither  and  die  ; the 
working-wasps  first,  the  males 
soon  following,  and  many  of 
the  females  suffer  in  the  ge- 
neral calamity.  In  every  nest, 
however,  one  or  two  females 
survive  the  winter,  and  hav- 
ing been  impregnated  by  the 
male  during  the  preceding 
season,  she  begins  in  spring 
to  lay  her  eggs  in  a little  hole 
of  her  own  contrivance.  This 
bundle  of  eggs,  which  is  clus- 
tered together  like  grapes, 
soon  produces  two  worms, 
which  the  female  takes  proper 
precaution  to  defend  and  sup- 
ply, and  these,  when  hatched, 
soon  give  assistance  to  the  fe- 


male, who  is  employed  in 
hatching  two  more  ; these 
also  gathering  strength,  ex- 
tricate themselves  out  of  the 
web  that  enclosed  them,  and 
become  likewise  assistants  to 
their  mother  ; fifteen  days 
after,  two  more  make  their 
appearance ; thus  is  the  com- 
munity every  day  increasing, 
while  the  female  lays  in  every 
cell,  first  a male  and  then  a 
female.  These  soon  after  be- 
come breeders  in  turn,  till, 
from  a single  female,  ten 
thousand  wasps  are  seen  pro- 
duced before  the  month  of 
June.  After  the  female  has 
thus  produced  her  progeny, 
which  are  distributed  in  dif- 
ferent districts,  they  assemble 
from  all  parts  in  the  middle 
of  summer,  and  provide  for 
themselves  the  large  and  com- 
modious habitation  which  has 
been  described  above. 

Such  is  the  history  of  the 
social  wasp;  but,  as  among 
bees,  so  also  among  these  in- 
sects, there  are  various  tribes 
that  live  in  solitude;  these 
lay  their  eggs  in  a hole  for 
the  purpose,  and  the  parent 
dies  long  before  the  birth  of 
its  offspring.  In  the  princi- 
pal species  of  the  Solitary- 
Wasps,  the  insect  is  smaller 
than  the  working-wasp  of  the 
social  kind.  The  filament  by 
which  the  corslet  is  joined  to 
the  body,  is  longer  and  more 
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distinctly  seen,  and  the  whole 
colour  of  the  insect  is  blacker 
than  in  the  ordinary  kinds. 
But  it  is  not  their  figure,  but 
the  manners  of  this  extraor- 
dinary insect,  that  claim  our 
principal  regard. 

From  the  end  of  May  to  the 
beginning  of  July,  this  wasp 
is  seen  most  diligently  em- 
ployed. The  whole  purpose  of 
its  life  seems  to  be  in  contriv- 
ing and  fitting  up  a commo- 
dious apai’tment  for  its  young 
one,  which  is  not  to  succeed 
it  till  the  year  ensuing.  For 
this  end  it  is  employed,  with 
unwearied  assiduity,  in  boring 
a hole  in  the  finest  earth  some 
inches  deep,  but  not  much 
wider  than  the  diameter  of 
its  own  body.  This  is  but  a 
gallery  leading  to  a wider 
apartment  destined  for  the 
convenient  lodgment  of  its 
young.  As  it  always  chooses 
a gravelly  soil  to  work  in,  and 
where  the  earth  is  almost  as 
hard  as  stone  itself,  the  dig- 
ging and  hollowing  this  apart- 
ment is  an  enterprise  of  no 
small  labour  : for  effecting  its 
operations,  this  insect  is  fur- 
nished with  two  teeth,  which 
are  strong  and  firm,  but  not 
sufficiently  hard  to  penetrate 
the  substance  through  which 
it  is  resolved  to  make  its  way. 
In  order  therefore  to  soften 
that  earth  which  it  is  unable 
to  pierce,  it  is  furnished  with 


a sort  of  gummy  liquor,  which 
it  emits  upon  the  place,  and 
which  renders  it  more  easily 
separable  from  the  rest,  and 
the  whole  becoming  a kind  of 
soft  paste,  is  removed  to  the 
mouth  of  the  habitation.  The 
animal’s  provision  of  liquor 
in  these  operations  is,  how- 
ever, soon  exhausted  ; and  it 
is  then  seen  taking  up  water 
either  from  some  neighbour- 
ing flower  or  stream,  in  order 
to  supply  the  deficiency. 

At  length,  after  much  toil,  a 
hole  some  inches  deep  is  form- 
ed, at  the  bottom  of  which  is 
a large  cavity  ; and  to  this  no 
other  hostile  insect  would  ven- 
ture to  find  its  way,  from  the 
length  and  the  narrowness  of 
the  defile  through  which  it 
would  be  obliged  to  pass.  In 
this  the  solitary  wasp  lays  its 
egg,  -which  is  destined  to  con- 
tinue the  species  ; there  the 
nascent  animal  is  to  continue 
for  about  nine  months,  unat- 
tended and  immured,  and  at 
it  first  appearance  the  most 
helpless  insect  of  the  creation. 
But  when  we  come  to  exa- 
mine, new  wonders  offer ; no 
other  insect  can  boast  so  co- 
piously luxurious  a provision, 
or  such  confirmed  security. 

As  soon  as  the  mother  wasp 
has  deposited  her  egg  at  the 
bottom  of  the  hole,  her  next 
care  i6  to  furnish  it  with  a 
supply  of  pi o visions,  which 
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may  be  offered  to  the  young 
insect  as  soon  as  it  leaves  the 
egg.  To  this  end  she  pro- 
cures a number  of  little  green 
worms,  generally  from  eight 
to  twelve,  and  these  are  to 
serve  as  food  for  the  young 
one  the  instant  it  awakens 
into  life.  When  this  supply 
is  regularly  arranged  and  laid 
in,  the  old  one  then,  with  as 
much  assiduity  as  it  before 
worked  out  its  hole,  now  closes 
the  mouth  of  the  passage ; and 
thus  leaving  its  young  one 
immured  in  perfect  security, 
and  in  a copious  supply  of 
animal  food,  she  dies,  satis- 
fied with  having  provided  for 
a future  progeny. 

When  the  young  one  leaves 
the  egg,  it  is  scarcely  visible, 
and  is  seen  immured  among  a 
number  of  insects,  infinitely 
larger  than  itself,  ranged  in 
proper  order  around  it,  which, 
however,  give  it  no  manner 
of  apprehension . Whether  the 
parent,  when  she  laid  in  the 
insect  provision,  contrived  to 
disable  the  worms  from  resis- 
tance, or  whether  they  were 
at  first  incapable  of  any,  is  not 
known.  Certain  it  is,  that  the 
young  glutton  feasts  upon  the 
living  spoil  without  any  con- 
trol ; his  game  lies  at  his 
hand,  and  he  devours  one  af- 
ter the  other  as  the  calls  of 
appetite  incite  him.  The  life 
of  the  young  animal  is  there- 


fore spent  in  the  most  luxu- 
rious manner,  till  its  whole 
stock  of  worms  is  exhausted, 
when  the  time  of  its  transfor- 
mation begins  to  approach  ; 
and  then  spinning  a silken 
web,  it  continues  fixed  in  its 
cell  till  the  sun  calls  it  from 
its  dark  abode  the  ensuing 
summer. 

The  wasps  of  Europe  are 
very  mischievous,  yet  they  are 
innocence  itself  when  com- 
pared to  those  of  the  tropical 
climates,  where  all  the  insect 
tribes  are  not  only  numerous 
but  large,  voracious  and  for- 
midable. Those  of  the  West 
Indies  are  thicker,  and  twice 
as  long,  as  the  common  bee  ; 
they  are  of  a gray  colour, 
striped  with  yellow,  and  armed 
with  a very  dangerous  sting. 
They  make  their  cells  in  the 
manner  of  a honey-comb,  in 
which  the  young  ones  are 
hatched  and  bred.  They  ge- 
nerally hang  their  nests  by 
threads,  composed  of  the  same 
substance  with  the  cells,  to 
the  branches  of  trees,  and  the 
eaves  of  houses.  They  are 
seen  every  where  in  great 
abundance,  descending  like 
fruit,  particularly  pears,  of 
which  shape  they  are,  and  as 
large  as  one’s  head.  The  in- 
side is  divided  into  three 
round  stories  full  of  cells,  each 
hexagonal,  like  those  of  a 
honey  -comb.  In  some  of  the 
F F 
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islands  these  insects  are  so 
very  numerous,  that  their 
nests  are  stuck  up  in  this 
manner,  scarce  two  feet  asun- 
der, and  the  inhabitants  are  in 
continual  apprehension  from 
their  accidental  resentment. 
It  sometimes  happens  that  no 
precautions  can  prevent  their 


attacks,  and  the  pain  of  their 
sting  is  almost  insupportable. 
Those  who  have  felt  it,  think 
it  more  terrible  than  even  that 
of  a scorpion  ; the  whole  vis- 
age swells,  and  the  features 
are  so  disfigured,  that  a per- 
son is  scarcely  known  by  his 
most  intimate  acquaintance*. 


CHAP.  IY. 

OF  THE  ICHNEUMON  FLY. 


Every  rank  of  insects,  how 
voracious  soever, have  enemies 
that  are  terrible  to  them,  and 
that  revenge  upon  them  the 
injuries  done  upon  the  rest  of 
the  animated  creation.  The 
wasp,  as  we  have  seen,  is  very 
troublesome  to  man,  and  very 
formidable  to  the  insect  tribe  ; 
but  the  ichneumon  fly  (of 


* Tile  Hornet,  an  insect  oflarge 
size,  which  ought  not  to  be  over- 
looked, forms  its  nest  chiefly  in  the 
hollow  trunks  of  decayed  trees, 
where  they  live  collected  together 
in  communities,  which  consist  of 
males,  females,  and  neuters  or  la- 
bourers. In  the  spring  of  the  year, 
such  of  the  females  as  have  sur- 
vived the  winter  are  reanimated  by 
the  warmth  of  the  season,  is- 
sue from  their  hiding-places,  and 
search  out  a convenient  place  in 
which  they  can  establish  their 
nest.  When  this  is  found,  they 
commence  their  first  operation  by 
forming  a column,  of  the  same 


which  there  are  many  vari- 
eties) fears  not  the  wasp  itself; 
it  enters  its  retreats,  plunders 
its  habitations,  and  takes  pos- 
session of  that  cell  for  its  own 
young,  which  the  wasp  had 
laboriously  built  for  a dearer 
posterity. 

Though  there  are  many  dif- 
ferent kinds  of  this  insect,  yet 


materials  as  those  which  are  after  ~ 
wards  employed  in  the  other  parts 
of  the  fabric,  but  much  more  com 
pact  and  solid.  A kind  of  cover  is 
next  formed,  and  then  a small 
comb  of  hexagonal  cells,  with  their 
openings  downward,  for  the  pur- 
pose of  containing  their  eggs,  and 
the  grubs  which  issue  from  them. 
The  females  still  continuingto  lay, 
the  family  is  consequently  aug- 
mented, and  the  nest  becoming 
now  too  small,  is  enlarged  as  ne- 
cessity requires  ; an  operation 
which  falls  wholly  upon  the  la- 
bourers.— Ed. 
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the  most  formidable,  and  that 
best  known,  is  called  the  com- 
mon ichneumon,  with  four 
wings,  like  the  bee,  a long, 
slender,  black  body,  and  a 
three-forked  tail,  consisting  of 
bristles ; the  two  outermost 
black,  and  the  middlemost 
red.  This  fly  receives  its  name 
from  the  little  quadruped, 
which  is  founa  to  be  so  de- 
structive to  the  crocodile,  as 
it  bears  a strong  similitude  in 
its  courage  and  rapacity. 

Though  this  instrument  is, 
to  all  appearance,  slender  and 
feeble,  yet  it  is  found  to  be  a 
weapon  of  great  force  and  ef- 
ficacy. There  is  scarcely  any 
substance  which  it  will  not 
pierce ; and  indeed  it  is  sel- 
dom seen  but  employed  in 
penetration.  This  is  the  wea- 
pon of  defence ; this  is  em- 
ployed in  destroying  its  prey  ; 
and  still  more,  by  this  the  ani- 
mal deposits  her  eggs  wherever 
she  thinks  fit  to  lay  them.  As 
it  is  an  instrument  chiefly  em- 
ployed for  this  purpose,  the 
male  is  unprovided  with  such 
a sting,  while  the  female  uses  it 
with  great  force  and  dexterity, 
brandishing  it  when  caught, 
from  side  to  side,  and  very 
often  wounding  those  who 
thought  they  held  her  with 
the  greatest  security. 

All  the  flies  of  this  tribe  are 
produced  in  the  same  manner, 
and  owe  their  birth  to  the 


destruction  of  some  other  in- 
sect, within  whose  body  they 
have  been  deposited,  and  up- 
on whose  vitals  they  have 
preyed,  till  they  came  to  ma- 
turity. There  is  no  insect 
whatever  which  they  will  not 
attack,  in  order  to  leave  their 
fatal  present  in  its  body ; the 
caterpillar,  the  gnat,  and  even 
the  spider  himself,  so  formi- 
dable to  others,  is  often  made 
the  unwilling  fosterer  of  this 
destructive  progeny. 

About  the  middle  of  the 
summer,  when  other  insects 
are  found  in  great  abundance, 
the  ichneumon  is  seen  flying 
busily  about,  and  seeking  pro- 
per objects  upon  whom  to 
deposit  its  progeny.  As  there 
are  various  kinds  of  this  fly, 
so  they  seem  to  have  various 
appetites.  Some  are  found  to 
place  their  eggs  within  the 
aurelia  of  some  nascent  in- 
sect, others  place  them  within 
the  nest  which  the  wasp  had 
curiously  contrived  for  its  own 
young  : and  as  both  are  pro- 
duced at  the  same  time,  the 
young  of  the  ichneumon  not 
only  devours  the  young  wasp, 
but  the  whole  supply  of  worms 
which  the  parent  had  care- 
fully provided  for  its  provision. 
But  the  greatest  number  of 
the  ichneumon  tribe  are  seen 
settling  upon  the  back  of  the 
caterpillar,  and  darting,  at 
different  intervals,  their  stings 
f f 2 


436 


INSECTS,  ETC. 


into  its  body.  At  every  dart 
they  deposit  an  egg,  while  the 
wounded  animal  seems  scarce- 
ly sensible  of  the  injury  it 
sustains.  In  this  manner  they 
leave  from  six  to  a dozen  of 
their  eggs  within  the  fatty 
substance  of  the  reptile’s  body, 
and  then  fly  off  to  commit 
farther  depredations.  In  the 
meantime,  the  caterpillar,  thus 
irreparably  injured,  seems  to 
feed  as  voraciously  as  before; 
does  not  abate  of  its  usual 
activity;  and,  to  all  appear- 
ance, seems  no  way  affected  • 
by  the  internal  enemies  that 
are  preparing  its  destruction 
in  their  darksome  abode.  But 
they  soon  burst  from  their 
egg  state,  and  begin  to  prey 
upon  the  substance  of  their 
prison.  As  they  grow  larger, 
they  require  a greater  supply ; 
till  at  last  the  animal,  by 
whose  vitals  they  are  support- 
ed, is  no  longer  able  to  sus- 
tain them,  but  dies;  its  whole 


inside  being  almost  eaten  a- 
way.  It  often  happens,  how- 
ever, that  it  survives  their 
worm  state,  and  then  they 
change  into  a chrysalis,  inclos- 
ed in  the  caterpillar’s  body 
till  the  time  of  their  delivery 
approaches,  when  they  burst 
their  prisons  and  fly  away. 
The  caterpillar,  however,  is 
irreparably  destroyed;  it  ne- 
ver changes  into  a chrysalis, 
but  dies  shortly  after  from  the 
injuries  it  had  sustained. 

Such  is  the  history  of  this 
fly,  which,  though  very  terri- 
ble to  the  insect  tribe,  fails 
not  to  be  of  infinite  service  to 
mankind.  The  millions  which 
it  kills  in  a single  summer  are 
inconceivable  ; and  without 
such  a destroyer,  the  fruits 
of  the  earth  would  only  rise 
to  furnish  a banquet  for  the 
insect  race,  to  the  exclusion 
of  all  the  nobler  ranks,  of  ani- 
mated nature. 


CHAP.  y. 

AN  ACCOUNT  OF  THE  ANT, 

Though  the  number  of  two-  much  pains  to  describe  their 
winged  flies  be  very  great,  characters  and  varieties ; yet 
and  the  naturalists  have  taken  I there  is  such  a similitude  in 
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their  forms  and  manners,  that 
in  a work  like  this,  one  de- 
scription must  serve  for  all. 
We  now,  therefore,  come  to 
a species  of  four-winged  in- 
sects, that  are  famous  from 
all  antiquity  for  their  social 
and  industrious  habits,  that 
are  marked  for  their  spirit  of 
subordination,  that  are  offered 
as  a pattern  of  parsimony  to 
the  profuse,  and  of  unremit- 
ting diligence  to  the  slug- 
gard.* 

In  the  experiments,  how- 
ever, which  have  been  more 
recently  made,  and  the  obser- 
vations which  have  been  tak- 
en, much  of  their  boasted  fru- 
gality and  precaution  seems 
denied  them  : the  treasures 
they  lay  up  are  no  longer  sup- 
posed intended  for  future  pro- 
vision ; and  the  choice  they 
make  in  their  stores,  seems 
no  way  dictated  by  wisdom. 
It  is  indeed  somewhat  sur- 
prising, that  almost  every 
writer  of  antiquity  should  de- 
scribe this  insect,!  as  labour- 


*  Our  author  alludes  here  to  one 
of  those  valuable  precepts  contain- 
ed in  the  book  of  4 Proverbs vi. 
6:— 

“ Go  to  the  ant,  thou  sluggard  ; 
consider  her  ways,  and  be  wise.” 
— Ed. 

+ The  high  authority  of  Scrip- 
ture (‘  Proverbs,’  xxx.  8.)  may  be 
pleaded  for  this  universal,  though 
erroneous  opinion  : — 

44  The  ants  are  a people  not 
strong,  yet  they  prepare  their  meat 
in  the  summer.” — Ed. 


ing  in  the  summer,  and  feast- 
ing upon  the  produce  during 
the  winter.  Perhaps,  in  some 
of  the  warmer  climates,  where 
the  winter  is  mild  and  of 
short  continuance,  this  may 
take  place  ; but  in  France  and 
England,  these  animals  can 
have  no  manner  of  occasion 
for  a supply  of  winter  provi- 
sions, as  they  are  actually  in 
a state  of  torpidity  during 
that  season. 

The  common  ants  of  Eu- 
rope are  of  two  or  three  dif- 
ferent kinds  : some  red,  some 
black;  some  with  stings,  and 
others  without : such  as  have 
stings,  inflict  their  wounds  in 
that  manner ; such  as  are  un- 
provided with  these  weapons 
of  defence,  have  a power  of 
spurting  from  their  hinder 
parts  an  acid  pungent  liquor, 
which,  if  it  lights  upon  the 
skin,  inflames  and  burns  it 
like  nettles. 

The  body  of  an  ant  is  di- 
vided into  the  head,  breast, 
and  belly.  In  the  head  the 
eyes  are  placed,  which  are  en- 
tirely black,  and  under  the 
eyes  there  are  two  small  horns 
or  feelers,  composed  of  twelve 
joints,  all  covered  with  a fine 
silky  hair.  The  mouth  is  fur- 
nished with  two  crooked  jaws, 
which  project  outwards,  in 
each  of  which  are  seen  in- 
cisors, that  look  like  teeth. 
The  breast  is  covered  with  a 
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fins  silky  hair,  from  which  I 
project  six  legs,  that  are  pretty 
strong  and  hairy,  the  extre- 
mities of  each  armed  with 
two  small  claws,  which  the 
animal  uses  in  climbing.  The 
belly  is  more  reddish  than  the 
rest  of  the  body,  which  is  of 
a brown  chestnut  colour,  shin- 
ing as  glass,  and  covered  with 
extremely  fine  hair. 

From  such  a formation,  this 
animal  seems  bolder  and  more 
active,  for  its  size,  than  any 
other  of  the  insect  tribe,  and 
fears  not  to  attack  a creature 
often  above  ten  times  its  own 
magnitude. 

As  soon  as  the  winter  is 
past,  in  the  first  fine  day  in 
April,  the  ant-hill,  that  before 
seemed  a desert,  now  swarms 
with  new  life,  and  myriads  of 
these  insects  are  seen  just 
awaked  from  their  annual  le- 
thargy, and  preparing  for  the 
pleasures  and  fatigues  of  the 
season.  For  the  first  day 
they  never  offer  to  leave  the 
hill,  which  may  be  considered 
as  their  citadel,  but  run  over 
every  part  of  it,  as  if  to  exa- 
mine its  present  situation,  to 
observe  what  injuries  it  has 
sustained  during  the  rigours 
of  winter,*  while  they  slept, 
and  to  meditate  and  settle  the 
labours  of  the  day  ensuing. 

* ‘ Memoir es  pour  servir  a VHis- 
oire  des  Insect  es , par  Charles  de 
Geer.  ^ 


I At  the  first  display  of  their 
forces,  none  but  the  wingless 
tribe  appears,  while  those  fur- 
nished with  wings  remain  at 
the  bottom.  These  are  the 
working  ants  that  first  appear, 
and  that  are  always  destitute 
of  wings;  the  males  and  fe- 
males, that  are  furnished  with 
four  large  wings  each,  are 
more  slow  in  making  their 
appearance. 

Thus,  like  bees,  they  are  di- 
vided into  males,  females,  and 
the  neutral  or  the  working 
tribe.  These  are  all  easily  dis- 
tinguished from  each  other  : 
the  females  are  much  larger 
than  the  males  ; the  working 
ants  are  the  smallest  of  all. 
The  two  former  have  wings; 
which,  however,  they  some- 
times are  divested  of ; the 
latter  never  have  any,  and 
upon  them  are  devolved  all 
the  labours  that  tend  to  the 
welfare  of  the  community. 
The  female,  also,  may  be  dis- 
tinguished by  the  colour  and 
structure  of  her  breast,  which 
is  a little  more  brown  than 
that  of  the  common  ant,  and 
a little  brighter  than  that  of 
the  male. 

In  eight  or  ten  days  after 
their  first  appearance,  the  la- 
bours of  the  hill  are  in  some 
forwardness ; the  males  and 
females  are  seen  mixed  with 
the  working  multitude,  and 
I pursued  or  pursuing  each 
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other.  They  seem  no  way  to 
partake  in  the  common  drudg- 
eries of  the  state ; the  males 
pursue  the  females  with  great 
assiduity,  and  in  a manner 
force  them  to  a compliance. 
They  remain  coupled  for  some 
time ; while  the  males,  thus 
united,  suffer  themselves  to 
be  drawn  along  by  the  will  of 
their  partners. 

In  the  meantime,  the  work- 
ing body  of  the  state  take  no 
part  in  their  pleasures ; they 
are  seen  diligently  going  from 
the  ant-hill  in  pursuit  of  food 
for  themselves  and  their  as- 
sociates, and  of  proper  mate- 
rials for  giving  a comfortable 
retreat  to  their  young,  or 
safety  to  their  habitation.  In 
the  fields  of  England,  ant- 
hills are  formed  with  but  lit- 
tle apparent  regularity.  In 
the  more  southern  provinces 
of  Europe,  they  are  construct- 
ed with  wonderful  contriv- 
ance, and  offer  a sight  highly 
worthy  a naturalist’s  curiosity. 
These  are  generally  formed 
in  the  neighbourhood  of  some 
large  tree  and  a stream  of 
water.  The  one  is  considered 
by  the  animals  as  the  proper 
place  for  getting  food  ; the 
other  for  supplying  them  with 
moisture,  which  they  cannot 
well  dispense  with.  The  shape 
of  the  ant-hill  is  that  of  a 
sugar-loaf,  about  three  feet 
high,  composed  of  various  sub- 


stances ; leaves,  bits  of  wood, 
sand,  earth,  bits  of  gum,  and 
grains  of  corn.  These  are  all 
united  into  a compact  body, 
perforated  with  galleries  down 
to  the  bottom,  and  winding 
ways  within  the  body  of  the 
structure.  From  this  retreat 
to  the  water,  as  well  as  to  the 
tree,  in  different  directions, 
there  are  many  paths  worn  by 
constant  assiduity,  and  along 
these  the  busy  insects  are  seen 
passing  and  repassing  conti- 
nually ; so  that  from  May,  or 
the  beginning  of  June,  ac- 
cording to  the  state  of  the 
season,  they  work  continually, 
till  the  bad  weather  comes  on. 

The  chief  employment  of 
the  working  ants,  is  in  sus- 
taining not  only  the  idlers  at 
home,  but  also  finding  a suffi- 
ciency of  food  for  themselves. 
They  live  upon  various  provi- 
sions, as  well  of  the  vegeta- 
ble as  of  the  animal  kind. 
Small  insects  they  will  kill 
and  devour  ; sweets  of  all 
kinds  they  are  particularly 
fond  of.  They  seldom,  how- 
ever, think  of  their  commu- 
nity, till  they  themselves  are 
first  satiated.  Having  found 
a juicy  fruit,  they  swallow 
what  they  can,  and  then  tear- 
ing it  in  pieces,  carry  home 
their  load.  If  they  meet  with 
an  insect  above  their  match, 
several  of  them  will  fall  upon 
It  at  once,  and,  having  man® 
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gled  it,  each  will  carry  off  a 
part  of  the  spoil.  If  they 
meet,  in  their  excursions,  any 
thing  that  is  too  heavy  for  one 
to  bear,  and  yet  which  they 
are  able  to  divide,  several  of 
them  will  endeavour  to  force 
it  along,  some  dragging  and 
others  pushing.  I?  any  one 
of  them  happens  to  make  a 
lucky  discovery,  it  will  imme- 
diately give  advice  to  others, 
and  then,  at  once,  the  whole 
republic  will  put  themselves 
in  motion.  If  in  these  strug- 
gles one  of  them  happens  to 
be  killed,  some  kind  survivor 
will  carry  him  off  to  a great 
distance,  to  prevent  the  ob- 
structions his  body  might  give 
to  the  general  spirit  of  indus- 
try.* 


* A battle  between  two  species  of 
these  insects — a little  black  tribe 
and  the  formica  rufa— was  witness- 
ed by  Hanhart,  wh-o  saw  them 
approach  in  armies  composed  of 
their  respective  swarms,  and  ad- 
vancing towards  each  other  in  the 
greatest  order.  The  formica  rufa 
marched  with  one  in  front,  on  a 
line  from  nine  to  twelve  feet  in 
length,  flanked  by  several  corps  in 
square  masses,  composed  of  from 
twenty  to  sixty  individuals.  The 
second  species,  forming  an  army 
much  more  numerous,  marched  to 
meet  the  enemy  on  a very  extended 
line,  and  from  one  to  three  indivi- 
duals abreast.  They  left  a detach- 
ment at  the  foot  of  their  hillock  to 
defend  it  against  any  unlooked-for 
attack.  The  rest  of  the  army  ad- 
vanced, with  its  right  wing  sup- 
orted  by  a solid  corps  of  several 
uudred  individuals,  and  the  left 
wring  supported  by  a similar  body 
of  more  than  a thousand.  The  two 


But  while  they  are  thus  em- 
ployed in  supporting  the  state 
in  feeding  abroad,  and  carry- 
ing in  provisions  to  those  that 
continue  at  home,  they  are 
not  unmindful  of  posterity. 
After  a few  days  of  fine  wea- 
ther, the  female  ants  begin  to 
lay  their  eggs,  and  those  are 
as  assiduously  watched  and 
protected  by  the  working  ants, 

lateral  corps  took  no  part  in  the 
principal  action.  That  of  the  right 
wing  made  a halt  and  formed  an 
army  of  reserve  ; while  the  corps 
which  marched  in  column  on  the 
left  wing  manoeuvred  so  as  to  turn 
the  hostile  army,  and  advanced 
with  a hurried  march  to  the  hil- 
lock of  the  formica  rufa,  and  took 
it  by  assault. 

The  two  armies  attacked  each 
other,  and  fought  for  a long  time 
without  breaking  their  lines.  At 
length  disorder  appeared  in  various 
points,  and  the  combat  was  main- 
tained in  detached  groups  ; and, 
after  a bloody  battle,  which  conti- 
nued from  three  to  four  hours,  the 
formica  rufa  were  put  to  flight,  and 
forced  to  abandon  their  two  hil- 
locks, and  go  off  to  establish  them- 
selves at  some  other  point  with  the 
remains  of  their  army. 

The  most  interesting  part  of  this 
exhibition,  adds  Hanhart,  was  to 
see  these  insects  reciprocally  mak- 
ing prisoners,  and  transporting 
their  own  wounded  to  their  hil- 
locks. Their  devotedness  to  the 
wounded  was  carried  so  far,  that 
the  formica  rufa,  in  conveying 
them  to  their  nests,  allowed  them- 
selves to  be  killed  by  the  little 
blacks  without  any  resistance,  ra- 
ther than  abandon  their  precious 
charge. 

From  the  observations  of  Huber 
it  appears  that  when  an  ant  hillock 
is  taken  by  the  enemy,  the  van- 
quished are  reduced  to  slavery, 
and  employed  in  the  interior  la 
hours  of  their  habitation.— Ed. 
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who  take  upon  themselves  to 
supply  whatever  is  wanting  to 
the  nascent  animal’s  conveni- 
ence or  necessity.  They  are 
carried,  as  soon  as  laid,  to 
the  safest  situation,  at  the 
bottom  of  their  hill,  where 
they  are  carefully  defended 
from  cold  and  moisture.  We 
are  not  to  suppose,  that  those 
white  substances  which  we  so 
plentifully  find  in  every  ant- 
hill, are  the  eggs  as  newly 
laid.  On  the  contrary,  the 
ant’s  egg  is  so  very  small, 
that,  though  laid  upon  a black 
ground,  it  can  scarcely  be 
discerned.  The  little  white 
bodies  we  see  are  the  young 
animals  in  their  maggot  state, 
endued  with  life,  long  since 
freed  from  the  egg,  and  often 
involved  in  a cone,  which  it 
has  spun  round  itself,  like  the 
silkworm.  The  real  egg,  when 
laid,  if  viewed  through  a mi- 
croscope, appears  smooth,  po- 
lished, and  shining,  while  the 
maggot  is  seen  composed  of 
twelve  rings,  and  is  often  lar- 
ger than  the  ant  itself. — It  is 
impossible  to  express  the  fond 
attachment  which  the  work- 
ing ants  show  to  their  rising 
progeny.  In  cold  weather  they 
take  them  in  their  mouths, 
but  without  offering  them  the 
smallest  injury,  to  the  very 
depths  of  their  habitation, 
where  they  are  less  subject  to 
the  severity  of  the  season.  In 


a fine  day  they  remove  them 
with  the  same  care  nearer  the 
surface,  where  their  maturity 
may  be  assisted  by  the  warm 
beams  of  the  sun.  If  a for- 
midable enemy  should  come 
to  batter  down  their  whole 
habitation,  and  crush  them  by 
thousands  in  the  ruin,  yet 
these  wonderful  insects,  still 
mindful  of  their  parental  du- 
ties, make  it  their  first  care 
to  save  their  offspring.  They 
are  seen  running  wildly  about, 
and  different  ways,  each  load- 
ed with  a young  one,  often 
bigger  than  the  insect  that 
supports  it.  I have  kept,  says 
Swammerdam,  several  of  the 
working  ants  in  my  closet, 
with  their  young,  in  a glass 
filled  with  earth.  I took  plea- 
sure in  observing,  that  in  pro- 
portion as  the  earth  dried  on 
the  surface,  they  dug  deeper 
and  deeper  to  deposit  their 
eggs ; and  when  I poured  wa- 
ter thereon,  it  was  surprising 
to  see  with  what  care,  affec- 
tion, and  diligence,  they  la- 
boured to  put  their  brood  in 
safety  in  the  driest  place.  I 
have  seen,  also,  that  when  wa- 
ter has  been  wanting  for  seve- 
ral days,  and  when  the  earth 
was  moistened  after  it  a lit- 
tle, they  immediately  carried 
their  young  ones  to  have  a 
share,  who  seemed  to  enjoy 
and  suck  the  moisture. 

When  the  young  maggot  is 
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come  to  its  full  growth,  the 
breast  swells  insensibly,  it  casts 
its  skin,  and  loses  all  motion. 
All  the  members  which  were 
hidden  before,  then  begin  to 
appear ; an  aurelia  is  formed, 
which  represents  very  distinct- 
ly all  the  parts  of  the  animal, 
though  they  are  yet  without 
motion,  and, as  it  were, wrapped 
up  in  swaddling  clothes.  When 
at  length  the  little  insect  has 
passed  through  all  its  changes, 
and  acquired  its  proper  ma- 
turity, it  bursts  this  last  skin, 
to  assume  the  form  it  is  to 
retain  ever  after.  Yet  this  is 
not  done  by  efforts  of  the  little 
animal  alone,  for'  the  old  ones 
very  assiduously  break  open, 
with  their  teeth,  the  covering 
in  which  it  is  enclosed.  With- 
out this  assistance  the  aurelia 
would  never  be  able  to  get 
free,  as  M.  de  Geer  often  found, 
who  tried  the  experiment  by 
leaving  the  aurelia  to  them- 
selves. The  old  ones  not  only 
assist  them,  but  know  the  very 
precise  time  for  lending  their 
assistance ; for,  if  produced 
too  soon,  the  young  one  dies 
of  cold ; if  retarded  too  long, 
it  is  suffocated  in  its  prison. 

When  the  female  has  done 
laying,  and  the  whole  brood  is 
thus  produced,  her  labours,  as 
well  as  that  of  the  male,  be- 
come unnecessary ; and  her 
wings,  which  she  had  but  a 
short  time  before  so  actively 


employed,  drop  off.  What  be- 
comes of  her  when  thus  di- 
vested of  her  ornaments  is  not 
well  known,  for  she  is  seen  in 
the  cells  for  some  weeks  after. 
The  males,  on  the  other  hand, 
having  no  longer  any  occupa- 
tion at  home,  make  use  of 
those  wings  with  which  they 
have  been  furnished  by  nature, 
and  fly  away,  never  to  return 
or  be  heard  of  more.  It  is 
probable  they  perish  with  the 
cold,  or  are  devoured  by  the 
birds,  which  are  particularly 
fond  of  this  petty  prey. 

In  the  meantime,  the  work- 
ing ants,  having  probably  de- 
posed their  queens,  and  being 
deserted  by  the  males,  that 
served  but  to  clog  the  commu- 
nity, prepare  for  the  severity 
of  the  winter,  and  bury  their 
retreats  as  deep  in  the  earth 
as  they  conveniently  can.  It 
is  now  found  that  the  grains 
of  corn,  and  other  substances 
with  which  they  furnish  their 
hill,  are  only  meant  as  fences 
to  keep  off  the  rigours  of  the 
weather,  not  as  provisions  to 
support  them  during  Us  con- 
tinuance. It  is  found  generally 
to  obtain,  that  every  insect 
that  lives  a year  after  it  is 
come  to  its  full  growth,  is 
obliged  to  pass  four  or  five 
months  without  taking  any 
nourishment,  and  will  seem  to 
be  dead  all  that  time.  It  would 
be  to  no  purpose,  therefore. 
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for  ants  to  lay  up  corn  for  the 
winter,  since  they  lie  that  time 
without  motion,  heaped  upon 
each  other,  and  are  so  far  from 
eating,  that  they  are  utterly 
unable  to  stir.  Thus,  what 
authors  have  dignified  by  the 
name  of  a magazine,  appears 
to  be  no  more  than  a cavity, 
which  serves  for  a common 
retreat  when  the  weatherforces 
them  to  return  to  their  lethar- 
gic state. 

What  has  been  said  with 
exaggeration  of  the  European 
ant,  is  however  true,  if  as- 
serted of  those  of  the  tropical 
climates.  They  build  an  ant-, 
hill  with  great  contrivance  and 
regularity,  they  lay  up  pro- 
visions, and  as  they  probably 
live  the  whole  year,  they  sub- 
mit themselves  to  regulations 
entirely  unknown  among  the  , 
ants  of  Europe. 

Those  of  Africa  are  of  three 
kinds,  the  red,  the  green,  and 
the  black  ; the  latter  are  above 
an  inch  long,  and  in  every  re- 
spect a most  formidable  insect. 
Their  sting  produces  extreme 
pain,  and  their  depredations 
are  sometimes  extremely  de- 
structive. They  build  an  ant- 
hill of  a very  great  size,  from 
six  to  twelve  feet  high ; it  is 
made  of  viscous  clay,  and  ta- 
pers into  a pyramidal  form. 
This  habitation  is  constructed 
with  great  artifice;  and  the 
cells  are  so  numerous  and 


even,  that  a honey-comb  scarce 
exceeds  them  in  number  and 
regularity. 

The  inhabitants  of  this  edi- 
fice seem  to  be  under  a very 
strict  regulation.  At  the  slight- 
est warning  they  will  sally  out 
upon  whatever  disturbs  them ; 
and  if  they  have  time  to  arrest 
their  enemy,  he  is  sure  to  find 
no  mercy.  Sheep,  hens,  and 
even  rats,  are  often  destroyed 
by  these  merciless  insects,  and 
their  flesh  devoured  to  the 
bone.  No  anatomist  in  the 
world  can  strip  a skeleton  so 
completely  as  they  ; and  no 
animal,  how  strong  soever, 
when  they  have  once  seized 
upon  it,  has  power  to  resist 
them. 

It  often  happens  that  these 
insects  quit  their  retreat  in  a 
body,  and  go  in  quest  of  ad- 
ventures. “ During  my  stay,” 
says  Smith,  “ at  Cape  Corse 
Castle,  a body  of  these  ants 
came  to  pay  us  a visit  in  our 
fortification.  It  was  about  day- 
break when  the  advanced  guard 
of  this  famished  crew  entered 
the  chapel,  where  some  negro 
servants  were  asleep  upon  the 
floor.  The  men  were  quickly 
alarmed  at  the  invasion  of  this 
unexpected  army,  and  pre- 
pared, as  well  as  they  could, 
for  a defence.  While  the  fore- 
most battalion  of  insects  had 
already  taken  possession  of  the 
place,  the  rear-guard  was  more 
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than  a quarter  of  a mile  dis- 
tant. The  whole  ground  seemed 
alive,  and  crawling  with  un- 
ceasing destruction.  After  de- 
liberating a few  moments  upon 
what  was  to  be  done,  it  was 
resolved  to  lay  a large  train  of 
gunpowder  along  the  path  they 
had  taken : by  this  means, 
millions  were  blown  to  pieces ; 
and  the  rear-guard  perceiving 
the  destruction  of  their  lead- 
ers, thought  proper  instantly 
to  return  and  make  back  to 
their  original  habitation.” 


The  order  which  these  ants 
observe,  seems  very  extraor- 
dinary ; whenever  they  sally 
forth,  fifty  or  sixty  larger  than 
the  rest  are  seen  to  head  the 
band,  and  conduct  them  to 
their  destined  prey.  If  they 
have  a fixed  spot  where  their 
prey  continues  to  resort,  they 
then  form  a vaulted  gallery, 
which  is  sometimes  a quarter 
of  a mile  in  length ; and  yet 
they  will  hollow  it  out  in  the 
space  of  ten  or  twelve  hours. 


CHAP.  VI. 

OF  THE  BEETLE,  AND  ITS  VARIETIES. 


Hitherto  we  have  been  treat- 
ing of  insects  with  four  trans- 
parent wings,  we  now  come  to 
a tribe  with  two  transparent 
wings,  with  cases  that  cover 
them  close  while  at  rest,  but 
which  allow  them  their  proper 
play  when  flying.  The  prin- 
cipal of  these  are  the  Beetle, 
the  May-bug,  and  the  Cantha- 
ris.  These  are  all  bred  like 
the  rest  of  their  order,  first 
from  eggs,  then  they  become 
grubs,  then  a chrysalis,  in 
which  the  parts  of  the  future 
fly  are  distinctly  seen  ; and, 
lastly,  the  animal  leaves  its 


prison,  breaking  forth  as  a 
winged  animal  in  full  maturity. 

Of  the  Beetle  there  are  va- 
rious kinds ; all,  however,  con- 
curring in  one  common  for- 
mation of  having  cases  to  their 
wings,  which  are  the  more 
necessary  to  those  insects,  as 
they  often  live  under  the  sur- 
face of  the  earth,  in  holes 
which  they  dig  out  by  their 
own  industry.  These  cases 
prevent  the  various  injuries 
their  real  wings  might  sus- 
tain, by  rubbing  or  crushing 
against  the  sides  of  their  abode. 
These,  though  they  do  not 
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assist  flight,  yet  keep  the  in- 
ternal wings  clean  and  even, 
and  produce  a loud  buzzing 
noise  when  the  animal  rises 
in  the  air. 

If  we  examine  the  formation 
of  all  animals  of  the  beetle 
kind,  we  shall  find,  as  in  shell- 
fish, that  their  bones  are  placed 
externally,  and  their  muscles 
within.  These  muscles  are 
formed  very  much  like  those 
of  quadrupeds,  and  are  endued 
with  such  surprising  strength, 
that,  bulk  for  bulk,  they  are 
a thousand  times  stronger  than 
those  of  a man. — The  strength 
of  these  muscles  is  of  use  in 
digging  the  animaTs  subter- 
raneous abode,  where  it  is  most 
usually  hatch ed,  and  to  which 
it  most  frequently  returns, 
even  after  it  becomes  a winged 
insect,  capable  of  flying. 

Beside  the  difference  which 
results  from  the  shape  and 
colour  of  these  animals,  the 
size  also  makes  a considerable 
one ; some  beetles  being  not 
larger  than  the  head  of  a pin, 
while  others,  such  as  the  ele- 
phant beetle,  are  as  big  as 
one’s  fist.  But  the  greatest 
difference  among  them  is,  that 
some  are  produced  in  a month, 
and  in  a single  season  go 
through  all  the  stages  of  their 
existence ; while  others  take 
near  four  years  to  their  pro- 
duction, and  live  as  winged 
insects  a year  more.  To  give 


the  history  of  all  these  animals, 
that  are  bred  pretty  much  in 
the  same  way,  would  be  insipid 
and  endless ; it  will  suffice  to 
select  one  or  two  from  the 
number,  the  origin  of  which 
may  serve  as  specimens  of  the 
rest.  I will,  therefore,  offer 
the  history  of  the  May-bug  to 
the  reader’s  attention ; pre 
mising  that  most  other  beetles, 
though  not  so  long  lived,  are 
bred  in  the  same  manner. 

The  May-bug,  or  dorr-beetle, 
as  some  call  it,  has,  like  all 
the  rest,  a pair  of  cases  to  its 
wings,  which  are  of  a reddish 
brown  colour,  sprinkled  with 
a whitish  dust,  which  easily 
comes  off.  In  some  years  their 
necks  are  seen  covered  with  a 
red  plate,  and  in  others  with 
a black  ; these,  however,  are 
distinct  sorts,  and  their  dif- 
ference is  by  no  means  acci- 
dental. The  fore-legs  are  very 
short,  and  the  better  calcu- 
lated for  burrowing  in  the 
ground,  where  this  inect 
makes  its  retreat.  It  is  well 
known,  for  its  evening  buzz, 
to  children ; but  still  more 
formidably  introduced  to  the 
acquaintance  of  husbandmen 
and  gardeners  ; for,  in  some 
seasons,  it  has  been  found  to 
swarm  in  such  numbers  as  to 
eat  up  every  vegetable  pro- 
duction. 

The  two  sexes  in  the  May- 
bug  are  easily  distinguished 
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from  each  other,  by  the  supe- 
rior length  of  the  tufts,  at  the 
end  of  the  horns,  in  the  male. 
They  begin  to  copulate  in 
summer ; and  at  that  season 
they  are  seen  joined  together  a 
considerable  time.  The  female 
being  impregnated,  quickly 
falls  to  boring  a hole  into  the 
ground,  where  to  deposit  her 
burden.  This  is  generally  about 
half  a foot  deep,  and  in  it  she 
places  her  eggs,  which  are  of 
an  oblong  shape,  with  great 
regularity,  one  by  the  other. 
They  are  of  a bright  yellow 
colour,  and  no  way  wrapped 
up  in  a common  covering,  a; 
some  have  imagined.  When 
the  female  is  lightened  of  her 
burden,  she  again  ascends 
from  her  hole,  to  live  as  be- 
fore, upon  leaves  and  vege- 
tables, to  buzz  in  the  summer 
evening,  and  to  lie  hid  among 
the  branches  of  trees  in  the 
heat  of  the  day. 

In  about  three  months  af- 
ter these  eggs  have  been  thus 
deposited  in  the  earth,  the  con- 
tained insect  begins  to  break 
its  shell,  and  a small  grub  or 
maggot  crawls  forth,  and  feeds 
upon  the  roots  of  whatever  ve- 
getable ithappens  to  be  nearest. 

All  substances  of  this  kind 
seem  equally  grateful,  yet  it  is 
probable  the  mother  insect 
has  a choice  among  what  kind 
of  vegetables  she  shall  deposit 
her  young.  In  this  manner 


these  voracious  creatures  con- 
tinue in  the  worm  state,  for 
more  than  three  years,  de- 
vouring the  roots  of  every 
plant  they  approach,  and  mak- 
ing their  way  under  ground, 
in  quest  of  food,  with  great 
despatch  and  facility.  A 
length  they  grow  to  above  the 
size  of  a walnut,  being  a great 
thick  white  maggot  with  a red 
head,  which  is  seen  most  fre- 
quently in  new-turned  earth, 
and  which  is  so  eagerly  sought 
after  by  birds  of  every  species. 
When  largest,  they  are  found 
an  inch  and  a half  long,  of  a 
whitish  yellow  colour,  with  a 
body  consisting  of  twelve  seg- 
ments or  joints,  on  each  side 
of  which  there  are  nine  breath- 
ing-holes, and  three  red  feet. 
The  head  is  large  in  propor- 
tion to  the  body,  of  a red- 
dish colour,  with  a pincer  be- 
fore, and  a semi-circular  lip, 
with  which  it  cuts  the  roots 
of  plants,  and  sucks  out  their 
moisture.  As  this  insect  lives 
entirely  under  ground,  it  has 
no  occasion  for  eyes,  and  ac- 
cordingly it  is  found  to  have 
none  ; but  is  furnished  with 
two  feelers,  which,  like  the 
crutch  of  a blind  man,  serve 
to  direct  its  motion.  Such  is 
the  form  of  this  animal,  that 
lives  for  years  in  the  worm 
state  under  ground,  still  vora- 
cious, and  every  year  chang- 
ing its  skin. 
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It  is  not  till  the  end  of  the 
fourth  year,  that  this  extra- 
ordinary insect  prepares  to 
emerge  from  its  subterraenous 
abode,  and  even  this  is  not 
effected,  but  by  a tedious  pre- 
paration. About  the  latter 
end  of  autumn,  the  grub  be- 
gins to  perceive  the  approach 
of  its  transformation  ; it  then 
buries  itself  deeper  and  deeper 
in  the  earth,  sometimes  six 
feet  beneath  the  surface,  and 
there  forms  itself  a capacious 
apartment,  the  walls  of  which 
it  renders  very  smooth  and 
shining  by  the  excretions  of 
its  body.  Its  abode  being  thus 
formed,  it  begins,  soon  after, 
to  shorten  itself,  to  swell,  and 
to  burst  its  last  skin,  in  order 
to  assume  the  form  of  a chry- 
salis. This,  in  the  beginning, 
appears  of  a yellowish  colour, 
which  heightens  by  degrees, 
till  at  last  it  is  seen  nearly 
red.  Its  exterior  form  plainly 
discovers  all  the  vestiges  of  the 
future  winged  insect,  all  the 
fore-parts  being  distinctly 
seen ; while  behind,  the  ani- 
mal seems  as  if  wrapped  in 
swaddling  clothes. 

The  young  May-bug  con- 
tinues in  this  state  for  about 
three  months  longer ; and  it 
is  not  till  the  beginning  of 
January,  that  the  aurelia  di- 
vests itself  of  all  its  impedi- 
ments, and  becomes  a winged 
insect,  completely  formed. 


Yet  still  the  animal  is  far 
from  attaining  its  natural 
strength,  health,  and  appetite. 
It  undergoes  a kind  of  infant 
imbecility ; and,  unlike  most 
other  insects,  that  the  instant 
they  become  flies  are  arrived 
at  their  state  of  full  perfec- 
tion, the  May-bug  continues 
feeble  and  sickly.  Its  colour 
is  much  brighter  than  in  the 
perfect  animal,  all  its  parts 
are  soft,  and  its  voracious  na- 
ture seems,  for  a while,  to 
have  entirely  forsaken  it.  As 
the  animal  is  very  often  found 
in  this  state,  it  is  supposed, 
by  those  unacquainted  with 
its  real  history,  that  the  old 
ones,  of  the  former  season, 
have  buried  themselves  for  the 
winter,  in  order  to  revisit  the 
sun  the  ensuing  summer.  But 
the  fact  is,  the  old  one  never 
survives  the  season,  but  dies, 
like  all  the  other  winged  tribe 
of  insects,  from  the  severity 
of  cold  in  winter. 

About  the  latter  end  of  May 
these  insects,  after  having  liv- 
ed for  four  years  underground, 
burst  from  the  earth,  when 
the  first  mild  evening  invites 
them  abroad.  They  are  at  that 
time  seen  rising  from  their 
long  imprisonment,  from  liv- 
ing only  upon  roots,  and  im- 
bibing only  the  moist  ure  of  the 
earth,  to  visit  the  mildness  of 
the  summer  air,  to  choose  the 
sweetest  vegetables  for  their 
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banquet,  and  to  drink  the  dew 
of  the  evening.  Wherever  an 
attentive  observer  then  walks 
abroad,  he  will  see  them  burst- 
ing up  before  him  in  his  path- 
way, like  ghosts  on  a theatre. 
He  will  see  every  part  of  the 
earth,  that  had  its  surface 
beat  into  hardness,  perforated 
by  their  egression.  When  the 
season  is  favourable  for  them, 
they  are  seen  by  myriads  buz- 
zing along,  hitting  against 
every  object  that  intercepts 
their  flight.  The  mid-day  sun, 
however,  seems  too  powerful 
for  their  constitutions  ; they 
then  lurk  under  the  leaves  and 
branches  of  some  shady  tree  ; 
but  the  willow  seems  parti- 
cularly their  most  favourite 
food  ; there  they  lurk  in  clus- 
ters, and  seldom  quit  the  tree 
till  they  have  devoured  all 
its  verdure.  In  those  seasons 
which  are  favourable  to  their 
propagation,  they  are  seen  in 
an  evening  as  thick  as  flakes 
of  snow,  and  hitting  against 
every  object  with  a sort  of 
capricious  blindness.  Their  du- 
ration, however,  is  but  short, 
as  they  never  survive  the  sea- 
son, They  begin  to  join  shortly 
after  they  have  been  let  loose 
from  their  prison,  and  when  the 
female  is  impregnated,  she 
cautiously  bores  a hole  in  the 
ground,  with  an  instrument 
fitted  for  that  purpose,  which 
she  is  furnished  with  at  the 


tail,  and  there  deposits  her 
eggs,  generally  to  the  number 
of  threescore.  If  the  season 
and  the  soil  be  adapted  to 
their  propagation,  these  soon 
multiply  as  already  described, 
and  go  through  the  noxious 
stages  of  their  contemptible 
existence.  This  insect,  how- 
ever, in  its  worm  state,  though 
prejudicial  to  man,  makes  one 
of  the  chief  repasts  of  the 
feathered  tribe,  and  is  gene- 
rally the  first  nourishment 
with  which  they  supply  their 
young.  Rooks  and  hogs  are  par- 
ticularly fond  of  these  worms, 
and  devour  them  in  great  num- 
bers. The  inhabitants  of  the 
county  of  Norfolk,  some  time 
since,  went  into  the  practice 
of  destroying  their  rookeries, 
but  in  proportion  as  they  de- 
stroyed one  plague,  they  were 
pestered  with  a greater ; and 
these  insects  multiplied  in  such 
an  amazing-abundance,  as  to 
destroy  not  only  the  verdure 
of  the  fields,  but  even  the 
roots  of  vegetables  not  yet  shot 
forth.  One  farm  in  particu- 
lar was  so  injured  by  them  in 
the  year  1751,  that  the  occu- 
pier was  not  able  to  pay  his 
rent,  and  the  landlord  was 
content  not  only  to  lose  his 
income  for  that  year,  but  also 
gave  money  for  the  support 
of  the  farmer  and  his  family. 
In  Ireland  they  suffered  so 
much  by  these  insects,  that 


THE  BEETLE, 


449 


they  came  to  a resolution  of 
setting  fire  to  a wood,  of  some 
miles  in  extent,  to  prevent 
their  mischievous  propagation. 

Of  all  the  beetle  kind  this 
is  the  most  numerous,  and 
therefore  deserves  the  chief  at- 
tention of  history.  The  nume- 
rous varieties  of  other  kinds 
might  repay  the  curiosity  of 
the  diligent  observer,  but  we 
must  be  content  in  general  to 
observe,  that  in  the  great  out- 
lines of  their  history,  they  re- 
semble those  of  which  we  have 
just  been  giving  a description  ; 
like  them  all  other  beetles  are 
bred  from  the  egg,  which  is 
deposited  in  the  ground,  or 
sometimes,  though  seldom,  in 
the  bark  of  trees ; they  change 
into  a worm,  they  subsist  in 
that  state  by  living  upon  the 
roots  of  vegetables,  or  the  suc- 
culent parts  of  the  bark  round 
them.  They  generally  live  a 
year  at  least  before  they  change 
into  an  aurelia ; in  that  state 
they  are  not  entirely  motion- 
less, nor  entirely  swaddled 
up  without  form. 

It  would  be  tedious  and 
endless  to  give,  a description 
of  all;  and  yet  it  would  be 
an  unpardonable  omission  not 
to  mention  the  particularities 
of  some  beetles,  which  are 
singular  rather  from  their  size, 
their  manners,  or  their  for- 
mation. That  beetle,  which 
the  Americans  call  the  Tum- 


ble-dung, more  particularly  de- 
mands our  attention  : it  is  all 
over  of  a dusky  black,  round- 
er than  those  animals  are 
generally  found  to  be,  and 
so  strong,  though  not  much 
larger  than  the  common  black 
beetle,  that  if  one  of  them  be 
put  under  a brass  candlestick, 
it  will  cause  it  to  move  back- 
wards and  forwards,  as  if  it 
were  by  an  invisible  hand,  to 
the  admiration  of  those  who 
are  not  accustomed  to  the 
sight ; but  this  strength  is 
given  it  for  much  more  use- 
ful purposes  than  those  of 
exciting  human  curiosity,  for 
there  is  no  creature  more  la- 
borious, either  in  seeking  sub- 
sistence, or  in  providing  a 
proper  retreat  for  its  young. 
They  are  endowed  with  saga- 
city to  discover  subsistence 
by  their  excellent  smelling, 
which  directs  them  in  flights 
to  excrements  just  fallen  from 
man  or  beast,  on  which  they 
instantly  drop,  and  fall  unani- 
mously to  work  in  forming 
round  balls  or  pellets  thereof, 
in  the  middle  of  which  they 
lay  an  egg.  These  pellets,  in 
September,  they  convey  three 
feet  deep  in  the  earth,  where 
they  lie  till  the  approach  of 
spring;  when  the  eggs  are 
hatched  the  nests  burst,  and 
the  insects  find  their  way  out 
of  the  earth.  They  assist  each 
other  with  indefatigable  in- 
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dustry,  in  rolling  these  globu- 
lar pellets  to  the  place  where 
they  are  to  be  buried.  This  they 
are  said  to  perform  with  the 
tail  foremost,  by  raising  up 
their  hinder  part,  and  shov- 
ing along  the  ball  with  their 
hind-feet.  They  are  always  ac- 
companied with  other  beetles 
of  a larger  size,  and  of  a more 
elegant  structure  and  colour. 
The  breast  of  this  is  covered 
with  a shield  of  a crimson 
colour,  and  shining  like  metal ; 
the  head  is  of  the  like  colour, 
mixed  with  green,  and  on  the 
crown  of  the  head  stands  a 
shining  black  horn,  bended 
backwards.  These  are  called 
the  kings  of  the  beetles ; but 
for  what  reason  is  uncertain, 
since  they  partake  of  the  same 
dirty  drudgery  with  the  rest. 

The  Elephant-Beetle  is  the 
largest  of  this  kind  hitherto 
known,  and  is  found  in  South 
America,  particularly  Guiana 
and  Surinam,  as  well  as  about 
the  river  Oroonoko.  It  is  of 
a black  colour,  and  the  whole 
body  is  covered  with  a very 
hard  shell,  full  as  thick  and 
as  strong  as  that  of  a small 
crab.  Its  length,  from  the 
hinder  part  to  the  eyes,  is 
almost  four  inches,  and  from 
the  same  part  to  the  end  of 
the  proboscis,  or  trunk,  four 
inches  and  three  quarters.  The 
transverse  diameter  of  the  body 
is  two  inches  and  a quarter, 


and  the  breadth  of  each  ely- 
tron, or  case  for  the  wings,  is 
an  inch  and  three-tenths.  The 
antennae,  or  feelers,  are  quite 
horny ; for  which  reason  the 
proboscis,  or  trunk,  is  mov- 
able at  its  insertion  into  the 
head,  and  seems  to  supply  the 
place  of  feelers.  The  horns 
are  eight-tenths  of  an  inch 
long,  and  terminate  in  points. 
The  proboscis  is  an  inch  and 
a quarter  long,  and  turns  up- 
wards, making  a crooked  line, 
terminating  in  two  horns,  each 
of  which  is  near  a quarter  of 
an  inch  long ; but  they  are  not 
perforated  at  the  end  like  the 
proboscis  of  other  insects.  A- 
bout  four-tenths  of  an  inch 
above  the  head,  on  that  side 
next  the  body,  is  a prominence 
or  small  horn,  which,  if  the 
rest  of  the  trunk  were  away, 
would  cause  this  part  to  re- 
semble the  horn  of  a rhino- 
ceros. There  is  indeed  a beetle 
so  called,  but  then  the  horn 
or  trunk  has  no  fork  at  the 
end,  though  the  lower  horn 
resembles  this.  The  feet  are 
all  forked  at  the  end,  but  not 
like  lobsters’  claws.* 


* Of  the  “ shard-borne’'  beetles 
there  are  too  many  species  to  enu- 
merate, much  less  to  describe. 
The  Midas  beetle,  of  America,  we 
may,  however,  remark,  rauks  a- 
mong  the  rare  and  curious  varie- 
ties ; nor  is  the  Kangaroo  beetle, — 
so  called  from  the  enormous  length 
of  its  hiud-legs, — less  worthy  of  the 
naturalist's  attention. — Ed. 
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To  this  class  we  may  also  re- 
fer the  Glow-Worm,  that  little 
animal  which  makes  such  a 
distinguished  figure  in  the  de- 
scriptions of  our  poets.  No 
two  insects  can  differ  more 
than  the  male  and  female  of 
this  species  from  each  other. 
The  male  is  in  every  respect 
a beetle,  having  cases  to  its 
wings,  and  rising  in  the  air 
at  pleasure ; the  female,  on 
the  contrary,  has  none,  but  is 
entirely  a creeping  insect,  and 
is  obliged  to  wait  the  ap- 
proaches of  her  capricious 


* Whether  the  female  g.ow-worm 
lights  her  “ lamp  of  love,”  as  po- 
pularly and  poetically  believed,  is 
still  an  unsettled  question.  Baron 
de  Geer  says,  that  “ this  insect 
shines,  in  its  infant  state,  in  that 
of  larva,  and  even  after  it  has  tak- 
en the  form  of  a nymph.  Now,  as 
in  the  first  of  these  states,  it  cannot 
propagate,  and  stiil  less  in  the  se- 
cond, with  what  design  is  the  light 
displayed?  It  must  serve  some 
purpose  yet  unknown.  The  au- 
thors who  have  spoken  of  the  male 
glow-worms,  say  positively  that 
they  shine  in  the  dark  as  well  as 
females.”  Mr.  Rennie,  in  two  in- 
stances, observed  this  luminosity 
of  the  male,  which,  however,  is 


companion.  The  body  of  the 
female  has  eleven  joints,  with 
a shield  breast-plate,  the  shape 
of  which  is  oval ; the  head  is 
placed  over  this,  and  is  very 
small,  and  the  three  last  joints 
of  her  body  are  of  a yellowish 
colour ; but  what  distinguishes 
it  from  all  other  animals,  at 
least  in  this  part  of  the  world, 
is  the  shining  light  which  it 
emits  by  night,  and  which  is 
supposed  by  some  philosophers 
to  be  an  emanation  which  she 
sends  forth  to  allure  the  male 
to  her  company.*  Most  tra- 


mucb  more  feeble  than  that  of  the 
female.  Ray  first  discovered  this 
fact  in  the  common  glow-worm, 
and  Geoffroy  and  Muller  give  their 
testimony  to  its  accuracy  j while 
Iltiger  records  it  as  occurring  still 
more  remarkably  in  two  foreign 
species. 

In  a still  more  splendid  lumi- 
nous insect,  the  fire-fly  of  tropical 
countries,  we  are  not  informed 
whether  the  light  is  in  any  way 
connected  with  pairing  The  insect 
itself  is  one  of  the  click-beetles, 
several  others  of  w hich  are  also  lu- 
minous. Southey,  in  his  ‘ Madoc ,’ 
gives  a spirited  and  accurate  de- 
scription  of  this  insect : — 


■ ■ “ soon  did  night  display 

More  wonders  that,  it  veil’d  : innumerous  tribes 
From  the  wood-cover  swarmed,  anil  darkness  made 
Their  beauties  visible  : one  while  thev  streamed 
A bright  blue  radiance  upon  flowers  that  closed 
Their  gorgeous  colours  from  the  eye  of  day  ; 

Now  motionless  aud  dark,  eluded  search, 

Self-shrouded  ; and  anon,  starring  the  sky, 

Rose  like  a shower  of  fire.” 

We  are  not  aware  that  any  native  I on  account  of  its  living  in  holes  or 
insect  is  luminous  besides  the  glow-  under  ground,  from  which  it  is 
worm  and  the  electric  centipede,  seldom  roused  during  the  night, 
the  light  of  which  is  seldom  seen,  — Ed. 
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vellers  who  have  gone  through 
sandy  countries,  must  well 
remember  the  little  shining 
sparks  with  which  the  ditches 
are  studded  on  each  side  of 
the  road.  If  incited  by  curi- 
osity to  approach  more  nearly, 
lie  will  find  this  light  sent 
forth  by  the  glow-worm ; if 
he  should  keep  the  little  ani- 
mal for  some  time,  its  light 
(continues  to  grow  paler,  and 
at  last  appears  totally  extinct. 
The  manner  in  which  this 
light  is  produced  has  hitherto 
continued  inexplicable ; it  is 
probable  the  little  animal  is 
supplied  with  some  electrical 
powers,  so  that  by  rubbing  the 
joints  of  its  body  against  each 
other,  it  thus  supplies  a stream 
of  light,  which,  if  it  allures  the 
male,  as  we  are  told,  serves 
for  very  useful  purposes. 

The  Cantharis  is  of  the  bee- 
tle kind,  from  whence  come 
cantharides,  well  known  in 
the  shops  by  the  name  of 
Spanish  flies,  and  for  their 
use  in  blisters.  They  have 
feelers  like  bristles,  flexible 
cases  to  the  wings,  a breast 
pretty  plain,  and  the  sides  of 
the  belly  wrinkled.  Cantha- 
rides differ  from  each  other 
in  their  size,  shape,  and  co- 
lour; those  used  in  the  shops 
also  do  the  same.  The  largest 
in  these  parts  are  about  an 
inch  long,  and  as  much  in 
circumfereuce,  but  others  are  I 


not  above  three  quarters  of  an 
inch.  Some  are  of  a pure 
azure  colour,  others  of  pure 
gold,  and  others  again  have 
a mixture  of  pure  gold  and 
azure  colours ; but  they  are 
all  very  brilliant,  and  ex- 
tremely beautiful.  These  in- 
sects, as  is  well  known,  are  of 
the  greatest  benefit  to  man- 
kind, making  a part  in  many 
medicines  conducive  to  hu- 
man preservation.  They  are 
chiefly  natives  of  Spain,  Italy, 
and  Portugal ; but  they  are 
to  be  met  with  also  about 
Paris  in  the  summer  time, 
upon  the  leaves  of  the  ash, 
the  poplar,  and  the  rose-trees, 
and  also  among  wheat,  and  in 
meadows.  It  is  very  certain, 
that  these  insects  are  fond 
of  ash-leaves,  insomuch  that 
they  will  sometimes  strip  one 
of  these  trees  quite  bare.  Some 
affirm  that  these  flies  delight 
in  sweet-smelling  herbs;  and 
it  is  very  certain,  that  they 
are  fond  of  the  honeysuckle, 
lilac,  and  wild-cherry  shrubs; 
but  some  that  have  sought 
after  them  declare  they  never 
could  find  them  on  elder- 
trees,  nut-trees,  and  among 
wheat.  We  are  told  that  the 
country  people  expect  the  re- 
turn of  these  insects  every 
seven  years.  It  is  very  cer- 
tain, that  such  a number  of 
them  have  been  seen  together 
I in  the  air,  that  they  appeared 
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like  swarms  of  bees ; and  that 
they  have  so  disagreeable  a 
smell,  that  it  may  be  per- 
ceived a great  way  off,  espe- 
cially about  sun-set,  though 
they  are  not  seen  at  that  time. 
This  bad  smell  is  a guide  for 
those  who  make  it  their  busi- 
ness to  catch  them.  When 
they  are  caught  they  dry 
them,  after  which  they  are  so 
light,  that  fifty  will  hardly 
weigh  a drachm.  Those  that 
gather  them  tie  them  in  a 
bag,  or  a piece  of  linen  cloth, 
that  has  been  well  worn,  and 
then  they  kill  them  with  the 
vapours  of  hot  vinegar,  after 
which  they  dry  them  in  the 
sun,  and  keep  them  in  boxes. 
These  flies,  thus  dried,  being 
chemically  analysed,  yield  a 
great  deal  of  volatile  caustic 
salt,  mixed  with  a little  oil, 
phlegm,  and  earth.  Cantha- 
rides  are  penetrating,  corro- 
sive, and,  applied  to  the  skin, 
raise  blisters,  from  whence 
proceeds  a great  deal  of  sero- 
sity.  They  are  made  use  of 
both  inwardly  and  outward- 
ly. However,  it  is  somewhat 
strange,  that  the  effects  of 
these  flies  should  fall  princi- 
pally upon  the  urinary  pas- 
sages ; for  though  some  au- 
thors have  endeavoured  to 
account  for  this,  we  are  still 
in  the  dark,  for  all  they  have 
said  amounts  to  no  more  than 
that  they  affect  these  parts  in 


a manner  which  may  be  very 
learnedly  described,  but  very 
obscurely  comprehended. 

An  insect  of  great,  though 
perhaps  not  equal  use  in  me- 
dicine, is  that  which  is  known 
by  the  name  of  the  Kermes ; 
it  is  produced  in  the  excres- 
cence of  an  oak,  called  the 
berry-bearing  ilex,  and  ap- 
pears at  first  wrapt  up  in  a 
membranaceous  bladder,  of  the 
size  of  a pea,  smooth  and 
shining,  of  a brownish-red  co- 
lour, and  covered  with  a very 
fine  ash-coloured  powder.  This 
bag  teems  with  a number  of 
reddish  eggs  or  insects,  which 
being  rubbed  with  the  fingers 
pour  out  a crimson  liquor.  It 
is  only  met  with  in  warm 
countries  in  the  months  of  May 
and  June.  In  the  month  of 
April  this  insect  becomes  of 
the  size  and  shape  of  a pea, 
and  its  eggs  some  time  after 
burst  from  the  womb,  and  soon 
turning  worms,  run  about  the 
branches  and  leaves  of  the  tree. 
They  are  of  two  sexes,  and  the 
females  have  been  hitherto  de- 
scribed ; but  the  males  are  very 
distinct  from  the  former,  and 
are  a sort  of  small  flies  like 
gnats,  with  six  feet,  of  which 
the  four  forward  are  short 
and  the  two  backward  long* 
divided  into  four  joints,  and 
armed  with  three  crooked 
nails.  There  are  two  feelers 
on  the  head,  a line  and  a half 
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long,  which  are  moveable, 
streaked,  and  articulated.  The 
tail,  at  the  back  part  of  the 
body,  is  half  a line  long,  and 
forked.  The  whole  body  is 
covered  with  two  transparent 
wings,  and  they  leap  about  in 
the  manner  of  fleas.  The  har- 
vest of  the  kermes  is  greater 
or  less  in  proportion  to  the 
severity  of  the  winter,  and  the 
women  gather  them  before 
sun-rising,  tearing  them  off' 
with  their  nails,  for  fear  there 
should  be  any  loss  from  the 
hatching  of  the  insects.  They 
sprinkle  them  with  vinegar, 
and  lay  them  in  the  sun  to 
dry,  where  they  acquire  a red 
colour. 

An  insect,  perhaps,  still  more 
useful  than  either  of  the  for- 
mer, is  the  Cochineal,  which 
has  been  very  variously  de- 
scribed by  authors  ; some  have 
supposed  it  a vegetable  ex- 
crescence from  the  tree  upon 
which  it  is  found  ; some  have 
described  it  as  a louse  ; some, 
as  a bug;  and  some,  as  a 
beetle.  As  they  appear  in  our 
shops  when  brought  from 
America,  they  are  of  an  irre- 
gular shape,  convex  on  one 
side,  and  a little  concave  on 
the  other;  but  both  are  marked 
with  transverse  streaks  or 
wrinkles.  They  are  of  a scarlet 
colour  within,  and  without  of 
a blackish  red,  and  sometimes 
of  a white,  reddish,  or  ash 


colour,  which  are  accounted 
the  best,  and  are  brought  us 
from  Mexico.  The  cochineal 
insect  is  of  an  oval  form,  of 
the  size  of  a small  pea,  with 
six  feet,  and  a snout  or  trunk. 
It  brings  forth  its  young  alive, 
and  is  nourished  by  sucking 
the  juice  of  the  plant.  Its 
body  consists  of  several  rings, 
and  when  it  is  once  fixed  on 
the  plant,  it  continues  im- 
movable, being  subject  to  no 
change.  Some  pretend  there 
are  two  sorts,  the  one  domestic, 
which  is  best ; and  the  other 
wild,  that  is  of  a vivid  colour  ; 
however,  they  appear  to  be  the 
same,  only  with  this  differ- 
ence, that  the  wild  feeds  upon 
uncultivated  trees, without  any 
assistance,  whereas  the  domes- 
tic is  carefully,  at  a stated 
season,  removed  to  cultivated 
trees,  where  it  feeds  upon  a 
purer  juice.  Those  who  take 
care  of  these  insects,  place 
them  on  the  prickly  pear-plant 
in  a certain  order,  and  are  very 
industrious  in  defending  them 
from  other  insects  ; for  if  any 
other  kind  come  among  them, 
they  take  care  to  brush  them 
off  with  foxes’  tails.  Towards 
the  end  of  the  year,  when  the 
rains  and  cold  weather  are 
coming  on,  which  are  fatal  to 
these  insects,  they  take  off  the 
leaves  or  branches  covered 
with  cochineal,  that  have  not 
attained  their  utmost  degree 
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of  perfection,  and  keep  them 
in  their  houses  till  winter  is 
past.  These  leaves  are  very 
thick  and  juicy,  and  supply 
them  with  sufficient  nourish- 
ment, while  they  remain  with- 
in doors.  When  the  milder 
weather  returns,  and  these 
animals  are  about  to  exclude 
their  young,  the  natives  make 
them  nests,  like  those  of  birds, 
but  less,  of  tree-moss,  or  soft 
hay,  or  the  down  of  cocoa- 
nuts,  placing  twelve  in  every 
nest.  These  they  fix  on  the 
thorns  of  the  prickly-pear 
plant,  and  in  three  or  four 
days’  time  they  bring  forth 
their  young,  which  leave  their 
nests  in  a few  days,  and  creep 
upon  the  branches  of  the  plant, 
till  they  find  a proper  place  to 
rest  in,  and  take  in  their  nou- 
rishment; and  until  the  fe- 
males are  fecundated  by  the 
males,  which,  as  in  the  former 
tribe,  differ  very  widely  from 
the  females,  being  winged  in- 
sects, whereas  the  others  only 
creep,  and  are  at  most  sta- 
tionary. When  they  are  im- 
pregnated, they  produce  a new 
offspring,  so  that  the  propa- 
gator has  a new  harvest  thrice 
a-year.  When  the  native 
Americans  have  gathered  the 
cochineal,  they  put  them  into 
holes  in  the  ground,  where 
they  kill  them  with  boiling 
water,  and  afterwards  dry  them 
in  the  sun,  or  in  an  oven,  or 


lay  them  upon  hot  plates.  From 
the  various  methods  of  killing 
them,  arise  the  different  co- 
lours which  they  appear  in 
when  brought  to  us.  While 
they  are  living  they  seem  to  be 
sprinkled  over  with  a white 
powder,  which  they  lose  as 
soon  as  the  boiling  water  is 
poured  upon  them.  Those  that 
are  dried  upon  hot  plates  are 
the  blackest.  What  we  call 
the  cochineal  are  only  the  fe- 
males, for  the  males  are  a sort 
of  fly,  as  already  observed  in 
the  kermes.  They  are  used 
both  for  dyeing  and  medicine, 
and  are  said  to  have  much  the 
same  virtue  as  the  kermes, 
though  they  are  now  seldom 
used  alone,  but  are  mixed  with 
other  things  for  the  sake  of 
the  colour. 

I shall  end  this  account  of 
the  beetle  tribe*  with  the  his- 


* To  the  beetle  tribe  belongs  the 
Ptinus,  or  death-watch  as  it  is 
vulgarly  called,  and  which  causes 
so  much  alarm  to  the  superstitious 
by  its  ticking.  This  insect,  of 
which  various  species  are  to  be 
found  in  Britain,  is  dark,  and  some- 
what hairy,  marked  with  irregular 
brownish  spots,  and  measuring  a 
uarter  of  an  inch  in  length.  Its 
omestic  name  is  derived  from  the 
noise  it  makes  at  a certain  time  of 
the  year,  very  like  the  ticking  of  a 
watch,  aud  which  is  deemed  omi- 
nous of  death  in  the  house  where 
it  happens.  It  is  chiefly  in  the  ad- 
vanced state  of  spring  that  its  noise 
commences,  which  is  no  more  than 
a summons  or  signal  that  mutually 
attracts  them  to  each  other,  and 
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tory  of  an  animal  which  can- 
not properly  be  ranked  under 
this  species,  and  yet  cannot  be 
more  methodically  ranged  un- 
der any  other.  This  is  the 
insect  that  forms  and  resides 
in  the  gall-nut,  the  spoils  of 
which  are  converted  to  such 
useful  purposes.  The  gall- 
insects  are  bred  in  a sort  of 
bodies  adhering  to  a kind  of 
oak  in  Asia,  which  differ  with 
regard  to  their  colour,  size, 
roughness,  smoothness,  and 
shape,  and  which  we  call  galls. 
They  are  not  fruit,  as  some 
have  imagined,  but  preterna- 
tural tumours,  owing  to  the 
wounds  given  to  the  buds, 


may  be  considered  as  analogous  to 
the  call  of  birds.  This  noise  does 
not  arise  from  the  voice,  but  from 
the  insect’s  beating  on  any  hard 
substance  with  the  shield  or  fore- 
part of  the  head.  The  general 
number  of  successive  distinct 
strokes  is  from  seven  to  nine,  or 
eleven.  These  are  given  in  pretty 
quick  succession,  and  are  repeated 
at  uncertain  intervals  ; and  in  old 
bouses,  where  the  insects  are  nu- 
merous, they  may  be  heard,  if  the 
weather  be  warm,  every  hour  in 
the  day. 

Strange  as  it  may  appear,  this 
little  animal  is  capable  of  being 
tamed.  Dr.  Derham  kept  a male 
and  female  together  in  a box  for 
about  three  weeks  ; and  by  imita- 
ting their  noise,  (beating  with  his 
nail,  or  the  point  of  a pen,  on  a 
table  or  board,)  he  made  them  beat 
whenever  he  pleased,  and  they 
would  not  only  answer  very  readily, 
but  even  continued  their  beatings 
as  long  as  required.  At  the  end 
of  this  time  one  of  them  died,  soon 
after  which  the  other  gnawed  it« 
way  out  and  escaped. — Ed. 


leaves,  and  twigs  of  the  tree, 
by  a kind  of  insects  that  lay 
their  eggs  within  them.  This 
animal  is  furnished  with  an 
implement,  by  which  the  fe- 
male penetrates  into  the  bark 
of  the  tree,  or  into  that  spot 
which  just  begins  to  bud,  and 
there  sheds  a drop  of  corrosive 
fluid  into  the  cavity.  Having 
thus  formed  a receptacle  for 
her  eggs,  she  deposits  them  in 
the  place,  and  dies  soon  after. 
The  heart  of  the  bud  being 
thus  wounded,  the  circulation 
of  the  nutritive  juice  is  inter- 
rupted, and  the  fermentation 
thereof,  with  the  poison  in- 
jected by  the  fly,  burns  the 
parts  adjacent,  and  then  alters 
the  natural  colour  of  the  plant. 
The  juice  or  sap,  turned  back 
from  its  natural  course,  extra- 
vasates,  and  flows  round  the 
egg.  After  which  it  swells  and 
dilates  by  the  assistance  of 
some  bubbles  of  air,  which  get 
admission  through  the  pores 
of  the  bark,  and  which  run  in 
the  vessels  with  the  sap.  The 
external  coat  of  this  excres- 
cence is  dried  by  the  air,  and 
grows  into  a figure,  which 
bears  some  resemblance  to  the 
bow  of  an  arch,  or  the  round- 
ness of  a kernel.  This  little 
ball  receives  its  nutriment, 
growth,  and  vegetation,  as  the 
other  parts  of  the  tree,  by  slow 
degrees,  and  is  what  we  call 
the  gall-nut.  The  worm  that 
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is  hatched  under  this  specious 
vault,  finds  in  the  substance 
of  the  ball,  which  is  as  yet 
very  tender,  a subsistence  suit- 
able to  its  nature  ; gnaws  and 
digests  it  till  the  time  comes 
for  its  transformation  to  a 
nymph,  and  from  that  state  of 
existence  changes  into  a fly. 
After  this,  the  insect,  perceiv- 
ing itself  duly  provided  with 
all  things  requisite,  disengages 
itself  soon  from  its  confine- 
ment, and  takes  its  flight  into 
the  open  air.  The  case,  how- 
ever, is  not  similar  with  re- 
spect to  the  gall-nut  that  grows 
in  autumn.  The  cold  weather 
frequently  comes  on  before  the 
worm  is  transformed  into  a 
fly,  or  before  the  fly  can  pierce 
through  its  inclosure.  The 
nut  falls  with  the  leaves,  and 
although  you  may  imagine  that 
the  fly  which  lies  within  is 


lost,  yet  in  reality  it  is  not  so ; 
on  the  contrary,  its  being  co- 
vered up  so  close,  is  the  means 
of  its  preservation.  Thus  it 
spends  the  winter  in  a warm 
house,  where  every  crack  and 
cranny  of  the  nut  is  well  stopt 
up ; and  lies  buried,  as  it 
were,  under  a heap  of  leaves, 
which  preserves  it  from  the 
injuries  of  the  weather.  This 
apartment,  however,  though 
so  commodious  a retreat  in 
the  winter,  is  a perfect  prison 
in  the  spring.  The  fly,  roused 
out  of  its  lethargy  by  the  first 
heats,  breaks  its  way  through, 
and  ranges  where  it  pleases. 
A very  small  aperture  is  suf- 
ficient, since  at  this  time  the 
fly  is  but  a diminutive  crea- 
ture. Besides,  the  ringlets 
whereof  its  body  is  composed, 
dilate,  and  become  pliant  in 
the  passage. 


CHAP.  VII. 


OP  THE  GNAT 

There  are  two  insects  which 
entirely  resemble  each  other 
in  their  form,  and  yet  widely 
differ  in  their  habits,  manners, 
and  propagation.  Those  who 
have  seen  the  tipula,  or  long- 


AND  TIPULA. 

legs,  and  the  larger  kind  of 
gnat,  have  most  probably  mis- 
taken the  one  for  the  other ; 
they  have  often  accused  the 
tipula,  a harmless  insect,  of 
depredations  committed  by  the 
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gnat,  and  the  innocent  have 
suffered  for  the  guilty ; indeed 
the  differences  in  their  form 
are  so  very  minute,  that  it 
often  requires  the  assistance 
of  a microscope  to  distinguish 
the  one  from  the  other : they 
are  both  mounted  on  long  legs, 
both  furnished  with  two  wings 
and  a slender  body ; their 
heads  are  large,  and  they  seem 
to  be  hump-backed  ; the  chief 
and  only  difference,  therefore, 
is,  that  the  tipula  wants  a 
trunk,  while  the  gnat  has  a 
large  one,  which  it  often  exerts 
to  very  mischievous  purposes. 
The  tipula  is  a harmless  peace- 
ful insect,  that  offers  injury 
to  nothing;  the  gnat  is  san- 
guinary and  predaceous,  ever 
seeking  out  for  a place  in 
which  to  bury  its  trunk,  and 
pumping  up  the  blood  from 
the  animal  in  large  quantities. 

The  gnat  proceeds  from  a 
little  worm,  which  is  usually 
seen  at  the  bottom  of  stand- 
ing waters.  The  manner  in 
which  the  insect  lays  its  eggs 
is  particularly  curious : after 
having  laid  the  proper  num- 
ber on  the  surface  of  the  wa- 
ter, it  surrounds  them  with  a 
kind  of  unctuous  matter,  which 
prevents  them  from  sinking, 
but  at  the  same  time  fastens 
them  with  a thread  to  the 
bottom,  to  prevent  their  float- 
ing away,  at  the  mercy  of 
every  breeze,  from  a place, 


the  warmth  of  which  is  pro- 
per for  their  production,  to 
any  other,  where  the  water 
may  be  too  cold,  or  the  ani- 
mal’s enemies  too  numerous. 
Thus  the  insects,  in  their  egg 
state,  resemble  a buoy,  which 
is  fixed  by  an  anchor.  As 
they  come  to  maturity  they 
sink  deeper ; and  at  last,  when 
they  leave  the  egg  as  worms, 
they  creep  to  the  bottom.  * 

* The  accuracy  of  this  descrip- 
tion is  denied  by  good  authorities, 
and  Mr.  Rennie,  whose  high  rank 
among  them  will  be  readily  ac- 
knowledged, writes  thus  upon  the 
subject  : — 

“ The  problem  of  the  gnat  is  to 
construct  a boat-shaped  raft,  which 
will  float,  of  eggs  heavy  enough 
to  sink  in  water  if  dropped  into  it 
one  by  one.  The  eggs  are  nearly 
of  the  pyramidal  form  of  a pocket 
gunpowder-flask,  rather  pointed 
at  the  upper  and  broad  at  the  un- 
der end,  with  a projection  like  the 
mouth  of  a bottle.  The  first  ope- 
ration of  the  mother  gnat  is  to  fix 
herself  by  the  four  fore-legs  to  the 
side  of  a bucket,  or  upon  a float- 
ing leaf,  with  her  body  level  with 
and  resting  upon  the  surface  of  the 
water,  excepting  the  last  ring  of 
the  tail,  which  is  a little  raised  ; 
she  then  crosses  her  two  hind  legs 
in  form  of  an  X,  the  inuer  open- 
ing of  which  is  intended  to  form 
the  scaffolding  of  her  structure. 
She  accordingly  brings  the  inner 
angle  of  her  crossed  legs  close  to 
the  raised  part  of  her  body,  and 
places  in  it  an  egg,  covered,  as  is 
usual  among  insects,  with  a gluti- 
nous fluid.  On  each  side  of  this 
egg  she  places  another,  all  which 
adhere  firmly  together  by  means 
of  their  glue,  and  form  a triangu- 
lar figure,  which  is  the  stern  of 
the  raft.  She  proceeds  in  the  same 
manner  to  add  egg  after  egg  in  a 
vertical  (not  a horizontal)  posi- 
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They  now  make  themselves 
lodgments  of  cements,,  which 
they  fasten  to  some  solid  body 
at  the  very  bottom  of  the  water, 
unless,  by  accident,  they  meet 

tion,  carefully  regulating  the 
shape  by  her  crossed  legs  ; and  as 
her  raft  increases  in  magnitude, 
she  pushes  the  whole  gradually  to 
a greater  distance,  and  when  she 
has  about  half-finished,  she  un- 
crosses her  legs  and  places  them 
parallel,  the  angle  being  no  longer 
necessary  for  shaping  the  boat. 
Each  raft  consists  of  from  two 
hundred  and  fifty  to  three  hun- 
dred and  fifty  eggs,  which,  when 
all  laid,  float  on  the  water  secure 
from  sinking,  and  are  finally  aban- 
doned by  the  mother.  They  are 
hatched  in  a few  days,  the  grubs 
issuing  from  the  lower  end  ; but 
the  boat,  now  composed  of  the 
empty  shells,  continues  to  float 
till  it  is  destroyed  by  the  weather. 

“ Kirby  justly  describes  this  little 
vessel  as  resembling  a London 
wherry,  being  sharp  and  higher,  as 
sailors  say,  fore  and  aft , convex 
below  and  concave  above,  and 
always  floating  on  its  keel.  ‘ The 
most  violent  agitation  of  the  water, J 
he  adds,  ‘ cannot  sink  it,  and  what 
is  more  extraordinary,  and  a pro- 

fterty  still  a desideratum  in  our 
lfe-boats,  though  hollow,  it  uever 
becomes  filled  with  water,  even 
though  exposed-  To  put  this  to  the 
test,  1 placed  half  a dozen  of  these 
boats  upon  the  surface  of  a tum- 
bler half-full  of  water  : I then 
poured  upon  them  a stream  of  that 
element  from  the  mouth  of  a quart 
bottle  held  a foot  above  them. 
Yet  after  this  treatment,  which 
was  so  rough  as  actually  to  project 
one  out  ol  the  glass,  I found  them 
floating  as  before  upon  their  bot- 
toms, and  not  a drop  of  water 
within  their  cavity/  We  have  re- 
peatedly pushed  them  to  the  bot- 
tom of  a glass  of  water  ; but  they 
always  came  up  immediately  to  the 
surface  apparently  unwetted. 33 — 
Er>. 


with  a piece  of  chalk,  which 
being  of  a soft  and  pliant  na- 
ture, gives  them  an  opportu- 
nity of  sinking  a retreat  for 
themselves,  where  nothing  but 
the  claws  of  a cray-fish  can 
possibly  molest  them.  The 
worm  afterwards  changes  its 
form.  It  appears  with  a large 
head,  and  a tail  invested  with  j 
hair,  and  moistened  with  an 
oleaginous  liquor,  which  she 
makes  use  of  as  a cork  to  sus- 
tain her  head  in  the  air,  and 
her  tail  in  the  water,  and  to 
transport  her  from  one  place 
to  another.  When  the  oil 
with  which  her  tail  is  moist- 
ened, begins  to  grow  dry,  she 
discharges  out  of  her  mouth 
an  unctuous  humour,  which 
she  sheds  all  over  her  tail,  by 
virtue  whereof  she  is  enabled 
to  transport  herself  where  she 
pleases,  without  being  either 
wet  or  anywise  incommoded 
by  the  water.  The  gnat,  in 
her  second  state,  is,  proper- 
ly speaking,  in  her  form  a 
nymph,  which  is  an  introduc- 
tion or  entrance  into  a new 
life.  In  the  first  place,  she 
divests  herself  of  her  second 
skin  ; in  the  next,  she  resigns 
her  eyes,  her  antennae,  and  her 
tail ; in  short,  she  actually 
seems  to  expire.  However, 
from  the  spoils  of  the  amphibi- 
ous animal,  a little  winged  in- 
sect cuts  the  air,  whose  every 
part  is  active  to  the  last  degree. 
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and  whose  whole  structure  is 
the  just  object  of  our  admira- 
tion. Its  little  head  is  adorn- 
ed with  a plume  of  feathers, 
and  its  whole  body  invested 
with  scales  and  hair,  to  secure 
it  from  any  wet  or  dust.  She 
makes  trial  of  the  activity  of 
her  wings,  by  rubbing  them 
either  against  her  body,  or  her 
broad  side-bags,  which  keep 
her  in  an  equilibrium.  The 
furbelow,  or  little  border  of 
fine  feathers,  which  graces  her 
wings,  is  very  curious,  and 
strikes  the  eye  in  the  most 
agreeable  manner.  There  is 
nothing,  however,  of  greater 
importance  to  the  gnat  than 
her  trunk,  and  that  weak  im- 
plement may  justly  be  deemed 
one  of  nature’s  master-pieces. 
It  is  so  very  small,  that  the 
extremity  of  it  can  scarcely 
be  discerned  through  the  best 
microscope  that  can  be  pro- 
cured. That  part  which  is  at 
first  obvious  to  the  eye,  is  no- 
thing but  a long  scaly  sheath 
under  the  throat.  At  near 
the  distance  of  two-thirds  of  it, 
there  is  an  aperture,  through 
which  the  insect  darts  out 
four  stings,  and  afterwards  re- 
tracts them.  One  of  which, 
however  sharp  and  active  it 
may  be,  is  no  more  than  the 
case  in  which  the  other  three 
lie  concealed,  and  run  in  a 
long  groove.  The  sides  of  these 
stings  are  sharpened  like  two- 


edged  swords ; they  are  like- 
wise barbed,  and  have  a vast 
number  of  cutting  teeth  to- 
wards the  point,  which  turns 
up  like  a hook,  and  is  fine 
beyond  expression.  When  all 
these  darts  are  stuck  into  the 
flesh  of  animals,  sometimes 
one  after  another,  and  some- 
times all  at  once,  the  blood 
and  humours  of  the  adjacent 
parts  must  unavoidably  be  ex- 
travasated ; upon  which  a tu- 
mour must  consequently  en- 
sue, the  little  orifice  whereof 
is  closed  up  by  the  compres- 
sion of  the  external  air.  When 
the  gnat,  by  the  point  of  her 
case,  which  she  makes  use  of 
as  a tongue,  has  tasted  any 
fruit,  flesh,  or  juice,  that  she 
has  found  out,  if  it  be  a fluid, 
she  sucks  it  up,  without  play- 
ing her  darts  into  it ; but  in 
case  she  finds  the  least  ob- 
struction by  any  flesh  what- 
ever, she  exerts  her  strength, 
and  pierces  through  it,  if  pos- 
sibly she  can.  After  this  she 
draws  back  her  stings  into 
their  sheath,  which  she  applies 
to  the  wound  in  order  to  ex- 
tract, as  through  a reed,  the 
juices  which  she  finds  inclos- 
ed. This  is  the  implement 
with  which  the  gnat  performs 
her  work  in  the  summer,  for 
during  the  winter  she  has  no 
manner  of  occasion  for  it. 
Then  she  ceases  to  eat,  and 
spends  all  that  tedious  season 
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either  in  quarries  or  in  cav- 
erns, which  she  abandons  at 
the  return  of  summer,  and 
flies  about  in  search  after 
some  commodious  ford,  or 
standing  water,  where  she 
may  produce  her  progeny, 
which  would  be  soon  washed 
away  and  lost,  by  the  too  ra- 
pid motion  of  any  running 
stream.  The  little  brood  are 
sometimes  so  numerous,  that 
the  very  water  is  tinged  ac- 
cording to  the  colour  of  the 
species,  as  green,  if  they  be 
green,  and  of  a sanguine  hue, 
if  they  be  red. 

These  are  circumstances 
sufficiently  extraordinary  in 
the  life  of  this  little  animal ; 
but  it  offers  something  still 
more  curious  in  the  method 
of  its  propagation.  However 
similar  insects  of  the  gnat 
kind  are  in  their  appearance, 
yet  they  differ  widely  from 
each  other  in  the  manner  in 
which  they  are  brought  forth, 
for  some  are  oviparous,  and 
are  produced  from  eggs : some 
are  viviparous,  and  come  forth 
in  their  most  perfect  form ; 
some  are  males,  and  unite 
with  the  female  ; some  are 
females,  requiring  the  impreg- 
nation of  the  male  ; some  are 
of  neither  sex,  yet  still  pro- 
duce young,  without  any  co- 
pulation whatsoever.  This  is 
one  of  the  strangest  discove- 
ries in  all  natural  history  ! A 


gnat  separated  from  the  rest 
of  its  kind,  and  inclosed  in  a 
glass  vessel,  with  air  sufficient 
to  keep  it  alive,  shall  produce 
young,  which  also,  when  se- 
parated from  each  other,  shall 
be  the  parents  of  a numerous 
progeny.  Thus,  down  for  five 
or  six  generations,  do  these 
extraordinary  animals  propa- 
gate without  the  use  of  copu- 
lation, without  any  congress 
between  the  male  and  the  fe- 
male, but  in  the  manner  of 
vegetables,  the  young  bursting 
from  the  body  of  their  parents, 
without  any  previous  impreg- 
nation. At  the  sixth  genera- 
tion, however,  their  propaga- 
tion stops ; the  gnat  no  longer 
produces  its  like,  from  itself 
alone,  but  it  requires  the  ac- 
cess of  the  male  to  give  it  an- 
other succession  of  fecundity. 

The  gnat  of  Europe  gives 
but  little  uneasiness  ; it  is 
sometimes  heard  to  hum  about 
our  beds  at  night,  and  keeps 
off  the  approaches  of  sleep  by 
the  apprehension  it  causes  ; 
but  it  is  very  different  in  the 
ill-peopled  regions  of  America, 
where  the  waters  stagnate, 
and  the  climate  is  warm,  and 
where  they  are  produced  in 
multitudes  beyond  expres- 
sion*. The  whole  air  is  there 


* From  Humboldt  we  learn,  that 
“ between  the  little  harbour  of 
Higuerote  and  the  mouth  of  the 
Rio  Unare,  the  wretched  inhabi 
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filled  with  clouds  of  those  fa- 
mished insects,  and  they  are 
found  of  all  sizes,  from  six 
inches  long  to  a minuteness 
that  even  requires  the  micro- 
scope to  have  a distinct  per- 
ception of  them.  The  warmth 
of  the  mid-day  sun  is  too 
powerful  for  their  constitu- 
tions ; but  when  the  evening 
approaches,  neither  art  nor 
flight  can  shield  the  wretched 
inhabitants  from  their  attacks ; 
though  millions  are  destroyed, 
still  millions  more  succeed, 
and  produce  unceasing  tor- 
ment. The  native  Indians, 
who  anoint  their  bodies  with 
oil,  and  who  have  from  their 


tants,  to  protect  themselves  from 
gnats,  are  accustomed  to  stretch 
themselves  on  the  ground,  and  pass 
the  night  buried  in  the  sand  three 
or  four  inches  Jeep,  exposing  only 
the  head,  which  they  cover  with 
a handkerchief.”  Stedman  also 
mentions,  as  a proof  of  the  dread- 
ful state  to  which  he  and  his  sol- 
diers were  reduced  by  them,  that 
they  were  forced  to  sleep  with  their 
heads  thrust  into  holes  made  in 
the  eaith  with  their  bayonets,  and 
their  legs  w rapped  round  with  their 
hammocks.  “ The  gnats  in  Ame- 
rica,” says  Mouffet,  “ do  so  plash 
and  cut,  that  they  will  pierce 
through  very  thick  clothing  ; so 
that  it  is  excellent  sport  to  behold 
how  ridiculously  the  barbarous 
people,  when  they  are  bitten,  will 
skip  aDd  frisk,  and  slap  with  their 
hands  their  thighs,  buttocks, 
shoulders,  arms  and  sides,  even  «6 
a caiter  doth  his  horses.”  Weld 
tells  us  that  “ these  insects  were  ; 
so  powerful  and  blood-thirsty,  that  | 


infancy  been  used  to  their  de- 
predations, find  them  much 
less  inconvenient  than  those 
who  are  newly  arrived  from 
Europe  ; they  sleep  in  their 
cottages  covered  all  over  with 
thousands  of  the  gnat  kind 
upon  their  bodies,  and  yet  do 
not  seen  to  have  their  slum- 
bers disturbed  by  their  cruel 
devourers.  If  a candle  hap- 
pens to  be  lighted  in  one  of 
those  places,  a cloud  of  in- 
sects at  once  light  upon  the 
flame,  and  extinguish  it : they 
are  therefore  obliged  to  keep 
their  candles  in  glass  lanterns ; 
a miserable  expedient  to  pre- 
vent an  unceasing  calamity  ! 


they  actually  pierced  through  Gen- 
eral Washington’s  boots.”  This 
dots  not  appear  very  credible, 
though  Mouffet  says,  “ In  Italy, 
near  the  Po,  great  store  and  very 
great  ones  are  to  be  seen,  terrible 
for  biting,  and  venemoiis,  piercing 
through  a thrice- doubled  stocking , 
and  boots  likewise,  sometimes  leav- 
ing behind  them  ini  poisoned,  hard, 
blue  tumours,  sometimes  painful 
bladders,  sometimes  itching  pim- 
ples, such  as  Hippocrates  hath  ob- 
served in  his  Epidemics,  in  the 
body  of  one  Cyrus,  a fuller,  being 
frantic. ” On  considering  these 
circumstances,  we  cannot  justly 
discredit  that  the  army  of  Julian 
the  apostate,  was  driven  back  by 
the  fierceness  of  their  assaults  ; or 
that  Sapor,  king  of  Persia,  as  re- 
ported, should  have  been  compell- 
ed to  raise  the  siege  of  Nisibis  by 
a plague  of  gnats,  w hich,  attacking 
his  elephants  and  beasts  of  burden, 
caused  the  rout  of  his  army. — Ed. 


BOOK  V. 


OF  THE  CLASS  OF  ZOOPHYTES. 


CHAP.  I. 

OF  ZOOPHYTES  IE  GENERAL. 


We  now  come  to  the  last  link 
in  the  chain  of  animated  na- 
ture, to  a class  of  beings  so 
confined  in  their  powers,  and 
so  defective  in  their  forma- 
tion, that  some  historians  have 
been  at  a loss  whether  to  con- 
sider them  as  a superior  rank 
of  vegetables,  or  the  humblest 
order  of  the  animated  tribe. 
In  order,  therefore,  to  give 
them  a denomination  agree- 
able to  their  existence,  they 
have  been  called  Zoophytes, 
a name  implying  vegetable 
nature  endued  with  animal 
life ; and,  indeed,  in  some  the 
marks  of  the  animal  are  so 
few,  that  it  is  difficult  to  give 
their  place  in  nature  with 
precision,  or  to  tell  whether 
it  is  a plant  or  an  insect  that 
is  the  object  of  our  consider- 
ation. 


Should  it  be  asked  what  it 
is  that  constitutes  the  differ- 
ence between  animal  and  ve- 
getable life ; what  it  is  that 
lays  the  line  that  separates 
those  two  great  kingdoms 
from  each  other,  it  would  be 
difficult,  perhaps  we  should 
find  it  impossible,  to  return 
an  answer.  The  power  of  mo- 
tion cannot  form  this  distinc- 
tion, since  some  vegetables 
are  possessed  of  motion,  and 
many  animals  are  totally  with- 
out it.  The  sensitive  plant 
has  obviously  a greater  varie- 
ty of  motions  than  the  oyster 
or  the  pholas.  The  animal 
that  fills  the  acorn-shell  is 
immovable,  and  can  only  close 
its  lid  to  defend  itself  from 
external  injury  ; while  the 
flower,  which  goes  by  the 
name  of  the  fly-trap,  seems 
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to  close  upon  the  flies  that 
light  upon  it,  and  that  at- 
tempt to  rifle  it  of  its  honey. 
The  animal,  in  this  instance, 
seems  to  have  scarce  a power 
of  self-defence;  the  vegeta- 
ble not  only  guards  its  pos- 
sessions, but  seizes  upon  the 
robber  that  would  venture  to 
invade  them.  In  like  man- 
ner, the  methods  of  propaga- 
tion give  no  superiority  to  the 
lower  rank  of  animals.  On 
the  contrary,  vegetables  are 
frequently  produced  more  con- 
formably to  the  higher  ranks 
of  the  creation  ; and  though 
some  plants  are  produced  by 
cuttings  from  others,  yet  the 
general  manner  of  propaga- 
tion is  from  seeds,  laid  in  the 
womb  of  the  earth,  where 
they  are  hatched  into  the  si- 
militude of  the  parent  plant 
or  flower.  But  a most  nume- 
rous tribe  of  animals  have 
lately  been  discovered,  which 
are  propagated  by  cuttings, 
and  this  in  so  extraordinary 
a manner,  that,  though  the 
original  insect  be  divided  in- 
to a thousand  parts,  each, 
however  small,  shall  be  form- 
ed into  an  animal,  entirely 
resembling  that  which  was  at 
first  divided  ; in  this  respect, 
therefore,  certain  races  of  ani- 
mals seem  to  fall  beneath 
vegetables,  by  their  more  im- 
perfect propagation. 

What,  therefore,  is  fr.e  dis- 


tinction between  them?  — or 
are  the  orders  so  intimately 
blended  as  that  it  is  impossi- 
ble to  mark  the  boundaries  of 
each  ? To  me  it  would  seem, 
that  all  animals  are  possessed 
of  one  power,  of  which  vege- 
tables are  totally  deficient ; I 
mean,  either  the  actual  ability, 
or  an  awkward  attempt  at 
self  - preservation.  However 
vegetables  may  seem  possess- 
ed of  this  important  quality, 
yet  it  is  with  them  but  a me- 
chanical impulse,  resembling 
the  raising  one  end  of  the 
lever  when  you  depress  the 
other ; the  sensitive  plant  con- 
tracts and  hangs  its  leaves, 
indeed,  when  touched ; but 
this  motion  no  way  contri- 
butes to  its  safety:  the  fly- 
trap flower  acts  entirely  in 
the  same  manner ; and  though 
it  seems  to  seize  the  little  ani- 
mal that  comes  to  annoy  it, 
yet,  in  reality,  only  closes  me- 
chanically upon  it,  and  this 
inclosure  neither  contributes 
to  its  preservation  nor  its  de- 
fence. But  it  is  very  differ- 
ent with  insects,  even  of  the 
lowest  order;  the  earth-worm 
not  only  contracts,  but  hides 
itself  in  the  earth,  and  escapes 
with  some  share  of  swiftness 
from  its  pursuers.  The  poly- 
pus hides  its  horns ; the  star- 
fish contracts  its  arms  upon 
the  appearance  even  of  dis- 
tant dangers:  they  not  only 
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hunt  for  their  food,  but  pro- 
vide for  their  safety  ; and 
however  imperfectly  they  may 
be  formed,  yet  still  they  are, 
in  reality,  placed  many  de- 
grees above  the  highest  vege- 
table of  the  earth,  and  are  pos- 
sessed of  many  animal  func- 
tions, as  well  as  those  that  are 
more  elaborately  formed. 

But  though  these  be  supe- 
rior to  plants,  they  are  far 
beneath  their  animated  fel- 
lows of  existence.  In  the 
class  of  zoophytes,  we  may 
place  all  those  animals  which 
may  be  propagated  by  cut- 
tings ; or,  in  other  words, 
which,  if  divided  into  two  or 
more  parts,  each  part  in  time 
becomes  a separate  g,nd  per- 
fect animal  ; the  head  shoots 
forth  a tail,  and,  on  the  con- 
trary, the  tail  produces  a 
head ; some  of  these  will  bear 
dividing  but  into  two  parts, 
such  as  the  earth-worm  ; some 
may  be  divided  into  more  than 
two,  and  of  this  kind  are  many 
of  the  star-fish ; others  still 
may  be  cut  into  a thousand 
parts,  each  becoming  a perfect 
animal;  they  may  be  turned 
inside  out,  like  the  finger  of  a 
glove  ; they  may  be  moulded 
into  all  manner  of  shapes,  yet 
still  their  vivacious  principle 


remains,  still  every  single  part 
becomes  perfect  in  its  kind, 
and,  after  a few  days’  exist- 
ence, exhibits  all  the  arts  and 
industry  of  its  contemptible 
parent!  We  shall,  therefore, 
divide  zoophytes  according  to 
their  several  degrees  of  per- 
fection, namely,  into  worms, 
star-fish,  and  polypi ; content- 
ing ourselves  with  a short  re- 
view of  those  nauseous  and 
despicable  creatures,  that  ex- 
cite our  curiosity  chiefly  by 
their  imperfections  ; it  must 
not  be  concealed,  however, 
that  much  has  of  late  been 
written  on  this  part  of  natu- 
ral history.  A new  mode  of 
animal  production,  could  not 
fail  of  exciting  not  only  the 
curiosity,  but  the  astonish- 
ment of  every  philosopher  : 
many  found  their  favourite 
systems  totally  overthrown  by 
the  discovery ; and  it  was  not 
without  a wordy  struggle,  that 
they  gave  up  what  had  former- 
ly been  their  pleasure  and  their 
pride.  At  last,  however,  con- 
viction became  too  strong  for 
argument  ; and  a question, 
which  owed  its  general  spread 
rather  to  its  novelty  than  to 
its  importance,  was  given  up 
in  favour  of  the  new  disco- 
very. 
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CHAP.  H. 

HISTORY  OP  WORMS. 


The  first  in  the  class  of  zoo- 
phy  tes,!are  animals  of  the  worm 
kind,  which,  being  entirely 
destitute  of  feet,  trail  them- 
selves along  upon  the  ground, 
and  find  themselves  a retreat 
under  the  earth,  or  in  the 
water.  As  these,  like  serpents, 
have  a creeping  motion,  so 
both,  in  general,  go  under  the 
common  appellation  of  rep- 
tiles ; a loathsome,  noxious 
malignant  tribe,  to  which  man 
by  nature,  as  well  as  by  reli- 
gion, has  the  strongest  anti- 
pathy. But  though  worms,  as 
well  as  serpents,  are  mostly 
without  feet,  and  have  been 
doomed  to  creep  along  the 
earth  on  their  bellies,  yet  their 
motions  are  very  different. 
The  serpent,  as  has  been  said 
before,  having  a back-bone, 
which  it  is  incapable  of  con- 
tracting, bends  its  body  into 
the  form  of  a bow,  and  then 
shoots  forward  from  the  tail; 
but  it  is  very  different  with 
the  worm,  which  has  a power 
of  contracting  or  lengthening 
itself  at  will.  There  is  a spiral 
muscle,  that  runs  round  its 
whole  body,  from  the  head  to 
the  tail,  somewhat  resembling 
a wire  wound  round  awalking- 


cane,  which  when  slipped  off, 
and  one  end  extended  and  held 
fast,  will  bring  the  other  near- 
er to  it ; in  this  manner  the 
earth-worm,  having  shot  out, 
or  extended  its  body,  takes 
hold  by  the  slime  of  the  fore- 
part of  its  body,  aud  so  con- 
tracts and  brings  forward  the 
hinder  part  ; in  this  manner 
it  moves  onward,  not  without 
great  efforts ; but  the  occa- 
sions for  its  progressive  mo- 
tion are  few. 

As  it  is  designed  for  living 
under  the  earth,  and  leading 
a life  of  obscurity,  so  it  seems 
tolerably  adapted  to  its  situ- 
ation. Its  body  is  armed  with 
small  stiff  sharp  burrs  or 
prickles,  which  it  can  erect  or 
depress  at  pleasure  ; under 
the  skin  there  lies  a slimy 
juice,  to  be  ejected  as  occa- 
sion requires,  at  certain  per- 
forations between  the  rings  of 
the  muscles,  to  lubricate  its 
body,  and  facilitate  its  pas- 
sage into  the  earth.  Like  most 
other  insects,  it  has  breathing 
holes  along  the  back,  adjoin- 
ing each  ring ; but  is  without 
bones,  without  eyes,  without 
ears,  and  properly  without  feet. 
It  has  a mouth,  and  also  an 


OF  WORMS. 


467 


alimentary  canal,  which  runs 
along  to  the  very  point  of  the 
tail.  In  some  worms,  how- 
ever, particularly  such  as  are 
found  in  the  bodies  of  ani- 
mals, this  canal  opens  towards 
the  middle  of  the  belly,  at 
some  distance  from  the  tail. 
The  intestines  of  the  earth- 
worm are  always  found  filled 
with  a very  fine  earth,  which 
seems  to  be  the  only  nourish- 
ment these  animals  are  capa- 
ble of  receiving. 

The  animal  is  entirely  with- 
out a brain,  but  near  the  head 
is  placed  the  heart,  which  is 
seen  to  beat  with  a very  dis- 
tinct motion,  and  round  it  are 
the  spermatic  vessels,  forming 
a number  of  little  globules, 
containing  a milky  fluid,  which 
have  an  opening  into  the  bel- 
ly, not  far  from  the  head  ; 
they  are  also  often  found  to 
contain  a number  of  eggs, 
which  are  laid  in  the  earth, 
and  are  hatched  in  twelve  or 
fourteen  days  into  life,  by  the 
genial  warmth  of  their  situa- 
tion ; like  snails,  all  these  ani- 
mals unite  in  themselves  both 
sexes  at  once ; the  reptile  that 
impregnates,  being  impreg- 
nated in  turn  : few  that  walk 
out,  but  must  have  observed 
them,  with  their  heads  laid 
against  each  other,  and  so 
strongly  attached,  that  they 
suffer  themselves  to  be  trode 
upon.  ' 


When  the  eggs  are  laid  in 
the  earth,  which,  in  about 
fourteen  days,  as  has  been 
said,  are  hatched  into  matu- 
rity, the  young  ones,  come 
forth  very  small,  but  perfectly 
formed,  and  suffer  no  change 
during  their  existence  ; how 
long  their  life  continues  is  not 
well  known,  but  it  certainly 
holds  for  more  than  two  or 
three  seasons.  During  the  win- 
ter, they  bury  themselves  deep- 
er in  the  earth,  and  seem,  in 
some  measure,  to  share  the 
general  torpidity  of  the  in- 
sect tribe.  In  spring,  they  re- 
vive with  the  rest  of  nature,, 
and  on  those  occasions,  a moist 
or  dewy  evening  brings  them 
forth  from  their  retreats,  for 
the  universal  purpose  of  con- 
tinuing their  kind.  They  chief- 
ly live  in  a light,  rich,  and 
fertile  soil,  moistened  by  dews 
or  accidental  showers,  but  a- 
void  those  places  where  the 
water  is  apt  to  lie  on  the  sur- 
face of  the  earth,  or  where  the 
clay  is  too  stiff*  for  their  easy 
progression  under  ground. 

Helpless  as  they  are  formed, 
yet  they  seem  very  vigilant  in 
avoiding  those  animals  that 
chiefly  make  them  their  prey ; 
in  particular,  the  mole,  who 
feeds  entirely  upon  them  be- 
neath the  surface,  and  who 
seldom  ventures,  from  ths 
dimness  of  its  sight,  into  the 
open  air;  him  they  avoid,  by 
H h 2 
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darting  up  from  the  earth  the 
instant  they  feel  the  ground 
move ; and  fishermen,  who 
are  well  acquainted  with  this, 
take  them  in  what  numbers 
they  choose,  by  stirring  the 
earth  where  they  expect  to 
find  them.  They  are  also 
driven  from  their  retreats  un- 
der ground,  by  pouring  bitter 
or  acrid  water  thereon,  such 
as  that  water  in  which  green 
walnuts  have  been  steeped,  or 
a ley  made  of  pot-ashes. 

Such  is  the  general  outline 
of  the  history  of  these  reptiles, 
which,  as  it  should  seem,  de- 
grades them  no  way  beneath 
the  rank  of  other  animals  of 
the  insect  creation : but  now 
we  come  to  a part  of  their 
history  which  proves  the  im- 
perfection of  their  organs,  from 
the  easiness  with  which  these 
little  machines  may  be  da- 
maged and  repaired  again.  It 
is  well  known  in  mechanics, 
that  the  finest  and  most  com- 
plicated instruments  are  the 
most  easily  put  out  of  order, 
and  the  most  difficult  set 
right;  the  same  also  obtains 
in  the  animal  machine.  Man, 
the  most  complicated  machine 
of  all  others,  whose  nerves  are 
more  numerous,  and  powers 
of  action  more  various,  is  most 
easily  destroyed ; he  is  seen 
to  die  under  wounds  which  a 
quadruped  or  a bird  could 
easily  survive ; and  as  we  de- 


scend gradually  to  the  lower 
ranks,  the  ruder  the  compo- 
sition, the  more  difficult  it  is 
to  disarrange  it.  Some  ani- 
mals live  without  their  limbs, 
and  often  are  seen  to  repro- 
duce them ; some  are  seen  to 
live  without  their  brain  for 
many  weeks  together  ; cater- 
pillars continue  to  increase 
and  grow  large,  though  all 
their  nobler  organs  are  entirely 
destroyed  within  ; some  ani- 
mals continue  to  exist,  though 
cut  in  two,  their  nobler  parts 
preserving  life, while  the  others 
perish  that  were  cut  away ; 
but  the  earth-worm,  and  all 
the  zoophyte  tribe,  continue 
to  live  in  separate  parts,  and 
one  animal,  by  the  means  of 
cutting,  is  divided  into  two 
distinct  existences,  sometimes 
into  a thousand ! 

There  is  no  phenomenon  in 
all  natural  history  more  asto- 
nishing than  this,  that  man  at 
pleasure  should  have  a kind  of 
creative  power,  and  out  of  one 
life  make  two,  each  completely 
formed,  with  all  its  apparatus 
and  functions  ; each  with  its 
perceptions,  and  powers  of 
motion  and  self-preservation ; 
each  as  complete  in  all  respects 
as  that  from  which  it  derived 
its  existence,  and  equally  en- 
joying the  humble  gratifica- 
tions of  its  nature. 

When  Des  Cartes  first  started 
the  opinion  that  brutes  were 
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machines,  the  discovery  of  this 
surprising  propagation  was 
unknown,  which  might,  in 
some  measure,  have  strength- 
ened his  fanciful  theory.  What 
is  life  in  brutes  ? he  might 
have  said,  or  where  does  it 
reside  ? In  some  we  find  it  so 
diffused,  that  every  part  seems 
to  maintain  a vivacious  prin- 
ciple, and  the  same  animal 
appears  possessed  of  a thousand 
distinct  irrational  souls  at  the 
same  time.  But  let  us  not,  he 
would  say,  give  so  noble  a 
name  to  such  contemptible 
powers,  but  rank  the  vivifying 
principle  in  these  with  the  sap 
that  rises  in  vegetables,  or  the 
moisture  that  contracts  a cord, 
or  the  heat  that  puts  water 
into  motion ! Nothing,  in  fact, 
deserves  the  name  of  soul,  but 
that  which  reasons,  that  which 
understands,  and  by  knowing 
God,  receives  the  mark  of  its 
currency,  and  is  minted  with 
the  impression  of  its  great 
Creator. 

Such  might  have  been  the 
speculations  of  this  philoso- 
pher : however,  to  leave  the- 
ory, it  will  be  sufficient  to  say, 
that  we  owe  the  first  discovery 
of  this  power  of  reproduction  in 
animals  to  Mr.  Trembley,  who 
first  observed  it  in  the  Polypus, 
and  after  him,  Spallanzani* 

* This  very  eminent  naturalist, 
whose  name  occurs  so  often  in  the 
present  work,  was  born  near  Reg- 


and  others  found  it  taking 
place  in  the  earth-worm,  the 
sea-worm,  and  several  other 
ill-formed  animals  of  a like 
kind,  which  were  susceptible 
of  this  new  mode  of  propaga- 
tion. This  last  philosopher 
has  tried  several  experiments 
upon  the  earth-worm,  many 
of  which  succeeded  according 
to  his  expectation:  every  earth- 
worm, however,  did  not  retain 
the  vivacious  principle  with 
the  same  obstinacy ; some, 
when  cut  in  two,  were  entirely 
destroyed;  others  survived  only 
in  the  nobler  part ; and  while 
the  head  was  living,  the  tail 
entirely  perished,  and  a new 
one  was  seen  to  bourgeon  from 
the  extremity.  But  what  was 
most  surprising  of  all,  in  some, 
particularly  in  the  small  red- 
headed earth-worm,  both  ex- 
tremities survived  the  opera- 
tion ; the  head  produced  a tail, 
with  the  anus,  the  intestines, 
the  annular  muscle,  and  the 
prickly  beards ; the  tail  part, 
on  the  other  hand,  was  seen 
to  shoot  forth  the  nobler  or- 
gans, and  in  less  than  the  space 
of  three  months  sent  forth  a 
head,  a heart,  with  all  the  ap- 
paratus and  instruments  of 
generation.  This  part,  as  may 

gio,  during  1729.  He  reached  his 
seventieth  year,  and  died  of  apo 
plexy,  highly  esteemed  as  an  orna- 
ment to  the  science  and  the  litera- 
ture he  had  adorned  by  a multitude 
of  labours. — Ed. 
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easily  be  supposed,  was  pro- 
duced much  more  slowly  than 
the  former,  a new  head  taking 
above  three  or  four  months 
for  its  completion  ; a new  tail 
being  shot  forth  in  less  than 
as  many  weeks.  Thus  two  ani- 
mals, by  dissection,  were  made 
out  of  one,  each  with  their 
separate  appetites,  each  en- 
dued with  life  and  motion,  and 
seemingly  as  perfect  as  that 
single  animal  from  whence 
they  derived  their  origin. 

What  was  performed  upon 
the  earth-worm  was  found  to 


obtain  also  in  many  of  the 
vermicular  species.  The  sea- 
worm,  the  white  water- worm, 
and  many  of  those  little  worms 
with  feelers,  found  at  the  bot- 
tom of  dirty  ditches  ; in  all 
these  the  nobler  organs  are  of 
such  little  use,  that  if  taken 
away,  the  animal  does  not 
seem  to  feel  the  want  of  them  ; 
it  lives  in  all  its  parts,  and  in 
every  part ; and  by  a strange 
paradox  in  nature,  the  most 
useless  and  contemptible  life 
is  of  all  others  the  most  diffi- 
cult to  destroy. 


CHAP.  III. 

HISTORY  OP  THE  STAR-FISH. 


The  next  order  of  zoophytes, 
is  that  of  the  star-fish,  a nu- 
merous tribe,  shapeless  and 
deformed, assuming  at  different 
times  different  appearances. 
The  same  animal  that  now  ap- 
pears round  like  a ball,  shortly 
after  flattens  as  thin  as  a plate. 
All  of  this  kind  are  formed  of 
a semi-transparent  gelatinous 
substance,  covered  with  a thin 
membrane,  and  to  an  inatten- 
tive spectator  often  appear  like 
a lump  of  inanimate  jelly, 
floating  at  random  upon  the 
surface  of  the  sea,  or  thrown 


by  chance  on  shore  at  the  de- 
parture of  the  tide.*  But  upon 

* The  Actincc,  or  Sea-anemones , 

are  here  confounded  with  star-fish, 
animals  very  different  in  both  their 
forms  and  functions.  Though  ex- 
tremely common  on  most  of  the 
European  coasts,  yet  even  Linnaeus 
seems  to  have  overlooked  them. 
Their  general  colour  is  deep  red, 
and  they  are  mostly  found  adhering 
to  rocks,  at  some  little  depth  below 
the  surface  of  the  water. 

The  Asterias,  or  true  Star-Jish 
tribes,  are  inhabitants  of  the  sea, 
and  usually  live  on  the  sand,  or 
among  rocks,  below  high  water 
mark.  They  are  a numerous  tribe, 
and  subject  to  great  variety  of 
form  ; differing  materially  in  the 
number  and  construction  of  their 
rays.— Eu. 
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a more  minute  inspection,  they 
will  be  found  possessed  of  life 
and  motion;  they  will  be  found 
to  shoot  forth  their  arms  in 
every  direction,  in  order  to 
seize  upon  such  insects  as  are 
near,  and  to  devour  them  with 
great  rapacity.  Worms,  the 
spawn  of  fish,  and  even  mus- 
sels themselves,  with  their  hard 
resisting  shell,  have  been  found 
in  the  stomachs  of  these  vora- 
cious animals ; and  what  is 
very  extraordinary,  though  the 
substance  of  their  own  bodies 
be  almost  as  soft  as  water,  yet 
they  are  no  way  injured  by 
swallowing  these  shells,  which 
are  almost  of  a stony  hardness. 
They  increase  in  size  as  all 
other  animals  do.  In  summer, 
when  the  water  of  the  sea  is 
warmed  by  the  heat  of  the  sun, 
they  float  upon  the  surface, 
and  in  the  dark  they  send 
forth  a kind  of  shining  light 
resembling  that  of  phosphorus. 
Some  have  given  these  animals 
the  name  of  sea-nettles,  be- 
cause they  burn  the  hands  of 
those  that  touch  them,  as  net- 
tles are  found  to  do.  They  are 
often  seen  fastened  to  the 
rocks,  and  to  the  largest  sea- 
shells,  as  if  to  derive  their 
nourishment  from  them.  If 
they  be  taken  and  put  into 
spirit  of  wine,  they  will  con- 
tinue for  many  years  entire; 
but  if  they  be  left  to  the  in- 
fluence of  the  air,  they  are,  in 


less  than  four  and  twenty 
hours,  melted  down  into  lim- 
pid and  offensive  water. 

In  all  of  this  species,  none 
are  found  to  possess  a vent  for 
their  excrements;  but  the  same 
passage  by  which  they  devour 
their  food,  serves  for  the  ejec- 
tion of  their  faeces.  These  ani- 
mals, as  was  said,  take  such 
a variety  of  figures,  that  it  is 
impossible  to  describe  them 
under  one  determinate  shape ; 
but  in  general  their  bodies  re- 
semble a truncated  cone,  whose 
base  is  applied  to  the  rock  to 
which  they  are  found  usually 
attached.  Though  generally 
transparent,  yet  they  are  found 
of  different  colours,  some  in- 
clining to  green,  some  to  red, 
some  to  white,  and  some  to 
brown.  In  some,  their  colours 
appear  diffused  over  the  whole 
surface,  in  some  they  are  often 
streaked,  and  in  others  often 
spotted.  They  are  possessed 
of  a very  slow  progressive  mo- 
tion, and  in  fine  weather  they 
are  continually  seen,  stretch- 
ing out  and  fishing  for  their 
prey.  Many  of  them  are  pos- 
sessed of  a number  of  long 
slender  filaments,  in  which 
they  entangle  any  small  ani- 
mals they  happen  to  approach, 
and  thus  draw  them  into  their 
enormous  stomachs,  which  fill 
the  whole  cavity  of  their  bo- 
dies. The  harder  shells  con- 
tinue for  some  weeks  undi- 
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gested,  but  at  length  they  un- 
dergo a kind  of  maceration  in 
the  stomach,  and  become  a 
part  of  the  substance  of  the 
animal  itself.  The  indigestible 
parts  are  returned  by  the  same 
aperture  by  which  they  were 
swallowed,  and  then  the  star- 
fish begins  to  fish  for  more. 
These  also  may  be  cut  in 
pieces,  and  every  part  will  sur- 
vive the  operation  ; each  be- 
coming a perfect  animal,  en- 
dued with  its  natural  rapacity. 
Of  this  tribe,  the  number  is 
various,  and  the  description 
of  each  would  be  tedious  and 
uninstructive ; the  manners 
and  nature  of  all  are  nearly  as 
described ; but  I will  just  make 
mention  of  one  creature,  which, 
though  not  properly  belonging 
to  this  class,  yet  is  so  nearly 
related,  that  the  passing  it  in 
silence  would  be  an  unpardon- 
able omission. 

Of  all  other  animals,  the 
cuttle-fish,  though  in  some 
respects  superior  to  this  tribe, 
possesses  qualities  the  most 
extraordinary.  It  is  about 
two  feet  long,*  covered  with 


* In  hot  climates,  it  frequently 
becomes  of' such  a size  as  to  mea- 
sure twelve  feet  across  the  centre. 
Each  ofits  arms  then  becomes  from 
forty  to  fifty  feet  long,  and  Indians 
are  sometimes  clasped  in  their  ca- 
noes by  them.  Such  of  this  class 
of  animals  as  are  best  known  ex- 
hibit a degree  ofintelligence  which 
the  observer  is,  perhaps  unneces- 
sarily, surprised  to  discover  in  a 


a very  thin  skin,  and  its  flesh 
composed  of  a gelatinous  sub- 
stance, which,  however,  with- 


creature  of  such  appearance,  and 
which  that  surprise  possibly  leads 
him  to  consider  greater  than  it 
really  is.  They  are  endowed  with 
considerable  courage,  mingled, 
however,  with  such  discretion  as 
prevents  them  from  allowing  any 
irascibility  to  bring  them  into  a 
bodily  and  doubtful  conflict  with 
their  opponents  or  intended  prey, 
and  have  recourse  to  a very  pe- 
culiar manoeuvre  to  surprise  their 
victims  and  escape  their  enemies. 
They  secrete  a thick  and  intensely- 
black  fluid,  which  is  reserved  in  an 
internal  gland,  and  can  be  dis- 
charged at  will  through  the  funnel. 
It  mixes  readily  with  water,  which 
it  discolours,  and  thus  forms  a co- 
vert in  which  the  animal  can  con- 
ceal itself,  or  from  which  it  can 
pounce  upon  its  prey.  That  the 
black  fluid  is  employed  for  this 
purpose  seems  now  to  be  generally 
allowed,  although  it  is  a point 
which  was  left  doubtful  by  Swam- 
merdam, who  only  remarks  that 
the  cuttle-fish  which  he  found 
dead  on  the  sea,  contained  a greater 
quantity  of  this  matter  than  those 
which  were  brought  to  him  alive. 
He  goes  on  to  say, — “The  liquid 
is  insipid  to  the  taste,  without  the 
least  sourness  or  bitterness  ; so 
that  I cannot  see  how  this  insipid 
substance,  by  being  boiled  with 
the  cuttle-fish,  can  in  the  least 
contribute  to  give  it  an  extraor- 
dinary relish,  as  those  pretend  who 
feed  upon  it,  though  the  most  ge- 
neral manner  of  using  the  fish  is 
barely  to  give  it  a drying  in  the 
open  air.  The  ink  taken  out  of  its 
bag  and  poured  into  a glass  co- 
agulates and  grows  hard  in  a few 
days,  when  it  separates  into  a 
great  many  little  pieces,  which, 
ground  upon  a stone,  afford  the 
most  elegant  black  paint.  This 
convinces  me  that  the  Indians  pre- 
pare their  ink  with  nothing  hut 
this  juice.  I have  even  observed 
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in -side,  is  strengthened  by  a 
strong  bone,  of  which  such 
great  use  is  made  by  the  gold- 
smith. It  is  possessed  of  eight 
arms,  which  it  extends,  and 
which  are  probably  of  service 
to  it  in  fishing  for  its  prey  : 
while  in  life,  it  is  capable  of 
lengthening  or  contracting 
these  at  pleasure;  but  when 
dead,  they  contract,  and  lose 
their  rigidity.  They  feed  upon 
small  fish,  which  they  seize 
with  their  arms  ; and  they 
are  bred  from  eggs,  which  are 
laid  upon  the  weeds  along 
the  sea-shore. 

The  cuttle-fish  is  found  a- 
long  many  of  the  coasts  of 
Europe,  but  are  not  easily 
caught,  from  a contrivance 
with  which  they  are  furnished 


by  nature ; this  is  a black  sub- 
stance, of  the  colour  of  ink, 
which  is  contained  in  a blad- 
der generally  on  the  left  side 
of  the  belly,  and  which  is 
ejected  in  the  manner  of  an 
excrement  from  the  anus. 
Whenever,  therefore,  this  fish 
is  pursued,  and  when  it  finds 
a difficulty  of  escaping,  it 
spurts  forth  a great  quantity 
of  this  black  liquor,  by  which 
the  waters  are  totally  darken- 
ed, and  then  it  escapes  by  ly- 
ing close  at  the  bottom.  In 
this  manner  the  creature  finds 
its  safety  ; and  men  find  am- 
ple cause  for  admiration,  from 
the  great  variety  of  stratagems 
with  which  creatures  are  en- 
dued for  their  peculiar  preser- 
vation. 
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HISTORY  OP  THE  POLYPUS. 


Those  animals  which  we  have 
described  in  the  last  chapter 
are  variously  denominated. 


that  this  substance,  while  in  a li- 
quid form,  struck  so  strong  a black 
that  no  washing  could  get  it  out/’ 
According  to  Swammerdam,  it  is 
now  generally  admitted  that  this 
fluid  forms  the  basis  of  the  Chi- 
nese ink,  commonly  called  Indian 
ink , which  is  so  much  esteemed  in 
Europe  for  the  useful  and  delicate 
graduation  of  tints  it  affords. — Ed. 


They  have  been  called  the 
Star-fish,  Sea-nettles,  and 
Sea-polypi.  This  last  name 
has  been  peculiarly  ascribed 
to  them  by  the  ancients,  be- 
cause of  the  number  of  feel- 
ers or  feet  of  which  they  are 
all  possessed,  and  with  which, 
they  have  a slow  progressive 
motion  ; but  the  moderns  have 
given  the  name  of  Polypus  to 
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a reptile  that  lives  in  fresh 
water,  by  no  means  so  large  or 
observable.  These  are  found 
at  the  bottom  of  wet  ditches, 
or  attached  to  the  under  sur- 
face of  the  broad-leafed  plants 
that  grow  and  swim  on  the 
waters.  The  same  difference 
holds  between  these  and  the 
sea-water  polypus,  as  between 
all  the  productions  of  the  sea, 
and  of  the  land  and  the  ocean. 
The  marine  vegetables  and 
animals  grow  to  a monstrous 
size.  The  eel,  the  pike,  or  the 
bream,  of  fresh- waters  is  but 
small  ; but  in  the-  sea  they 
grow  to  an  enormous  magni- 
tude. The  herbs  of  the  field 
are  at  most  but  a few  feet 
high;  those  of  the  sea  often 
shoot  forth  a stalk  of  a hun- 
dred. It  is  so  between  the 
polypi  of  both  elements.  Those 
1 of  the  sea  are  found  from  two 
feet  in  length  to  three  or  four, 
and  Pliny  has  even  described 
one,  the  arms  of  which  were 
jn  no  less  than  thirty  feet  long. 
! Those  in  fresh  water,  how- 
| ever,  are  comparatively  mi- 
nute ; at  their  utmost  size  sel- 
dom above  three  parts  of  an 
inch  long,  and  when  gathered 
I up  into  their  usual  form,  not 
above  a third  even  of  those 
dimensions. 

It  was  upon  these  minute 
animals  that  the  power  of  dis- 
section was  first  tried  in  mul- 
tiplying their  numbers.  They 


had  been  long  considered  as 
little  worthy  the  attention  of 
observers,  and  were  consigned 
to  that  neglect  in  which  thou- 
sands of  minute  species  of  in- 
sects remain  to  this  very  day.  It 
is  true,  indeed,  that  Reaumur 
observed,  classed,  and  named 
them.  By  contemplating  their 
motions,  he  was  enabled  dis- 
tinctly to  pronounce  on  their 
being  of  the  animal  and  not 
of  the  vegetable  kingdom  ; 
and  he  called  them  polypi, 
from  their  great  resemblance 
to  those  larger  ones  that  were 
found  in  the  ocean.  Still,  how- 
ever, their  properties  were 
neglected,  and  their  history 
unknown. 

Mr.  Trembley  was  the  person 
to  whom  we  owe  the  first  dis- 
covery of  the  amazing  proper- 
ties and  powers  of  this  little 
vivacious  creature.  He  divid- 
ed this  class  of  animals  into 
four  different  kinds  : into 
those  inclining  to  green,  those 
of  a brownish  cast,  those  of  a 
flesh-colour,  and  those  which 
he  calls  the  polype  depanache. 
The  differences  of  structure  in 
these,  as  also  of  colour,  are 
observable  enough ; but  the 
manner  of  their  subsisting,  of 
seizing  their  prey,  and  of  their 
propagation,  is  pretty  nearly 
the  same  in  all. 

Whoever  has  looked  with 
care  into  the  bottom  of  a wet 
ditch  when  the  water  is  stag- 
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nant,  and  the  ‘sun  has  been 
powerful,  may  remember  to 
have  seen  many  little  trans- 
parent lumps  of  jelly,  about 
the  size  of  a pea,  and  flatted 
on  each  side ; such  also  as 
have  examined  the  under  side 
of  the  broad-leafed  weeds  that 
grow  on  the  surface  of  the 
water,  must  have  observed 
them  studded  with  a number 
of  these  little  jelly-like  sub- 
stances, which  were  probably 
then  disregarded,  because  their 
nature  and  history  were  un- 
known. These  little  substances, 
however,  were  no  other  than 
living  polypi,  gathered  up  into 
a quiescent  state,  and  seem- 
ingly inanimate,  because  either 
undisturbed,  or  not  excited  by 
the  calls  of  appetite  to  action. 
When  they  are  seen  exerting 
themselves,  they  put  on  a very 
different  appearance  from  that 
when  at  rest : to  conceive  a 
just  idea  of  their  figure,  we 
may  suppose  the  finger  of  a 
glove  cut  off  at  the  bottom  ; 
we  may  suppose  also  several 
threads  or  horns  planted 
round  the  edge  like  a fringe. 
The  hollow  of  this  finger  will 
give  us  an  idea  of  the  stomach 
of  the  animal ; the  threads  is- 
suing forth  from  the  edges 
may  be  considered  as  the  arms 
or  feelers  with  which  it  hunts 
for  its  prey.  The  animal,  at 
its  greatest  extent,  is  seldom 
seen  above  an  inch  and  a half 


long,  but  it  is  much  shorter 
when  it  is  contracted  and  at 
rest  ; it  is  furnished  neither 
with  muscles  nor  rings,  and 
its  manner  of  lengthening  or 
contracting  itself  more  re- 
sembles that  of  the  snail,  than 
worms,  or  any  other  insect. 

The  polypus  contracts  itself 
more  or  less,  in  proportion  as 
it  is  touched,  or  as  the  water 
is  agitated  in  which  they  are 
seen.  Warmth  animates  them, 
and  cold  benumbs  them ; but 
it  requires  a degree  of  cold 
approaching  congelation  be- 
fore they  are  reduced  to  per- 
fect inactivity  ; those  of  an 
inch  have  generally  their  arms 
double,  often  thrice  as  long  as 
their  bodies.  The  arms,  where 
the  animal  is  not  disturbed, 
and  the  season  not  unfavour- 
able, are  thrown  about  in  v&- 
rious  directions,  in  order  to 
seize  and  entangle  its  little  i 
prey ; sometimes  three  or  four 
of  the  arms  are  thus  employed, 
while  the  rest  are  contract- 
ed  like  the  horns  of  a snail,  I 
within  the  animal’s  body.  It  I 
seems  capable  of  giving  what 
length  it  pleases  to  these  arms ; 
it  contracts  and  extends  them 
at  pleasure,  and  stretches  them 
only  in  proportion  to  the  re- 
moteness of  the  object  it  would 
seize. 

These  animals  have  a pro-  j 
gressive  motion,  which  is  per-  j 
formed  by  that  power  they 
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have  of  lengthening  and  con- 
tracting themselves  at  plea- 
sure ; they  go  from  one  part 
of  the  bottom  to  another  ; 
they  mount  along  the  margin 
of  the  water,  and  climb  up 
the  side  of  aquatic  plants. 
They  are  often  seen  to  come 
to  the  surface  of  the  water, 
where  they  suspend  themselves 
by  their  lower  end.  As  they 
advance  but  very  slowly,  they 
employ  a great  deal  of  time  in 
every  action,  and  bind  them- 
selves very  strongly  to  what- 
ever body  they  chance  to  move 
upon  as  they  proceed  ; their 
adhesion  is  voluntary,  and  is 
probably  performed  in  the 
manner  of  a cupping-glass  ap- 
plied to  the  body. 

All  animals  of  this  kind 
have  a remarkable  attachment 
to  turn  towards  the  light;  and 
this  naturally  might  induce 
an  inquirer  to  look  for  their 
eyes  ; but  however  carefully 
this  search  has  been  pursued, 
and  however  excellent  the 
microscope  with  which  every 
part  was  examined,  yet  no- 
thing of  the  appearance  of 
this  organ  was  found  over 
the  whole  body  ; and  it  is 
most  probable  that,  like  seve- 
ral other  insects  which  hunt 
their  prey  by  their  feeling, 
these  creatures  are  unfurnish- 
ed with  advantages  which 
would  be  totally  useless  for 
their  support. 


In  the  centre  of  the  arms, 
as  was  said  before,  the  mouth 
is  placed,  which  the  animal 
can  open  and  shut  at  pleasure, 
and  this  serves  at  once  as  a 
passage  for  food,  and  an  open- 
ing for  it  after  digestion.  The 
inward  part  of  the  animal’s 
body  seems  to  be  one  great 
stomach,  which  is  open  at  both 
ends  ; but  the  purposes  which 
the  opening  at  the  bottom 
serves  are  hitherto  unknown, 
but  certainly  not  for  exclud- 
ing their  excrements,  for  those 
are  ejected  at  the  aperture 
by  which  they  are  taken  in. 
If  the  surface  of  the  body  of 
this  little  creature  be  examined 
with  a microscope,  it  will  be 
found  studded  with  a number 
of  warts,  as  also  the  arms,  es- 
pecially when  they  are  con- 
tracted ; and  these  tubercles, 
as  we  shall  presently  see,  an- 
swer a very  important  purpose. 

If  we  examine  their  way  of 
living,  we  shall  find  these  in- 
sects chiefly  subsisting  upon 
others,  much  less  than  them- 
selves, particularly  a kind  of 
millipedes  that  live  in  the  wa- 
ter, and  a very  small  red 
worm,  which  they  seize  with 
great  avidity.  In  short,  no 
insect  whatsoever,  less  than 
themselves,  seems  to  come 
amiss  to  them  ; their  arms,  as 
was  said  before,  serve  them  as 
a net  would  a fisherman,  or 
perhaps,  more  exactly  speak- 
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ing,  as  a lime-twig  does  a 
fowler. 

Wherever  their  prey  is  per- 
ceived, which  the  animal  ef- 
fects by  its  feeling,  it  is  suffi- 
cient to  touch  the  object  it 
would  seize  upon,  and  it  is 
fastened  without  a power  of 
escaping.  The  instant  one  of 
this  insect’s  long  arms  is  laid 
upon  a millipede,  the  little  in- 
sect sticks  without  a possibility 
of  retreating.  The  greater  the 
distance  at  which  it  is  touched, 
the  greater  is  the  ease  with 
which  the  polypus  brings  the 
prey  to  its  mouth.  If  the  little 
object  be  near,  though  irre- 
trievably caught,  it  is  not  with- 
out great  difficulty  that  it  can 
be  brought  to  the  mouth  to  be 
swallowed.  When  the  polypus 
is  unsupplied  with  prey,  it 
testifies  its  hunger  by  opening 
its  mouth ; the  aperture,  how- 
ever, is  so  small  that  it  cannot 
be  easily  perceived ; but  when, 
with  any  of  its  long  arms,  it 
has  seized  upon  its  prey,  it 
then  opens  the  mouth  dis- 
tinctly enough,  and  this  open- 
ing is  always  in  proportion  to 
the  size  of  the  animal  which 
it  would  swallow  ; the  lips  di- 
late insensibly  by  small  de- 
grees, and  adjust  themselves 
precisely  to  the  figure  of  their 
prey.  Mr.  Trembley,  who  took 
a pleasure  in  feeding  this  use- 
less brood,  found  that  they 
could  devour  aliments  of  every 


kind,  fish  and  flesh,  as  well  as 
insects  ; but  he  owns  they  did 
not  thrive  so  well  upon  beef 
and  veal,  as  upon  the  little 
worms  of  their  own  providing. 
When  he  gave  one  of  these  fa- 
mished reptiles  any  substance 
which  was  improper  to  serve 
for  aliment,  at  first  it  seized 
the  prey  with  avidity,  but  after 
keeping  it  some  time  entangled 
near  the  mouth,  it  dropped 
it  again,  with  distinguishing 
nicety. 

When  several  polypi  happen 
to  fall  upon  the  same  worm, 
they  dispute  their  common 
prey  with  each  other.  Two  of 
them  are  often  seen  seizing  the 
same  worm  at  different  ends, 
and  dragging  it  at  opposite  di- 
rections with  great  force.  It 
often  happens,  that  while  one 
is  swallowing  its  respective 
end,  the  other  is  also  employed 
in  the  same  manner,  and  thus 
they  continue,  swallowing  each 
his  part,  until  their  mouths 
meet  together;  they  then  rest, 
each  for  some  time  in  this  si- 
tuation, till  the  worm  breaks 
between  them,  and  each  goes 
off  with  his  share ; but  it  often 
happens  that  a seemingly  more 
dangerous  combat  ensues, when 
the  mouths  of  both  are  thus 
joined  upon  one  common  prey 
together;  the  largest  polypus 
then  gapes  and  swallows  his 
antagonist ; but  what  is  very 
wonderful,  the  animal  thus 
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swallowed  seems  to  be  rather 
\ a gainer  by  the  misfortune. 
After  it  has  lain  in  the  con- 
queror’s body  for  about  an 
hour,  it  issues  unhurt,  and 
often  in  possession  of  the  prey 
which  had  been  the  original 
cause  of  contention.  How 
happy  would  it  be  for  men  if 
they  had  as  little  to  fear  from 
each  other ! 

These  reptiles  continue  eat- 
ing the  whole  year,  except 
when  the  cold  approaches  to 
congelation ; and  then,  like 
most  others  of  the  insect  tribe, 
they  feel  the  general  torpor  of 
nature,  and  all  their  faculties 
are  for  two  or  three  months 
suspended  : but  if  they  abstain 
at  one  time,  they  are  equally 
voracious  at  another,  and,  like 
snakes,  ants,  and  other  ani- 
mals that  are  torpid  in  winter, 
the  meal  of  one  day  suffices 
them  for  several  months  to- 
gether. In  general,  however, 
they  devour  more  largely  in 
proportion  to  their  size,  and 
their  growth  is  quick  exactly 
as  they  are  fed ; such  as  are 
i ! j best  supplied,  soonest  acquire 
i ' their  largest  size,  but  they  di- 
minish also  in  their  growth 
with  the  same  facility  if  their 
food  be  taken  away. 

Such  are  the  more  obvious 
properties  of  these  little  ani- 
mals, but  the  most  wonderful 
still  remain  behind  : their 
manner  of  propagation,  or  ra- 


ther multiplication,  has  for 
some  years  been  the  astonish- 
ment of  all  the  learned  of 
Europe.  They  are  produced 
in  as  great  a variety  of  manner 
as  every  species  of  vegetable. 
Some  polypi  are  propagated 
from  eggs,  as  plants  are  from 
their  seed  : some  are  produced 
by  buds  issuing  from  their  bo- 
dies, as  plants  are  produced 
by  inoculation  ; while  all  may 
be  multiplied  by  cuttings,  and 
this  to  a degree  of  minuteness 
that  exceeds  even  philosophi- 
cal perseverance. 

With  respect  to  such  of  this 
kind  as  are  hatched  from  the 
egg,  little  curious  can  be  added, 
as  it  is  a method  of  propaga- 
tion so  common  to  all  the 
tribes  of  insect  nature  ; but 
with  regard  to  such  as  are 
produced  like  buds  from  their 
parent  stem,  or  like  cuttings 
from  an  original  root,  their 
history  requires  a more  de- 
tailed explanation.  If  a poly- 
pus be  carefully  observed  in 
summer,  when  these  animals 
are  chiefly  active,  and  more 
particularly  prepared  for  pro- 
pagation, it  will  be  found  to 
bourgeon  forth  from  different 
parts  of  its  body  several  tuber- 
cles or  little  knobs,  which  grow 
larger  and  larger  every  day; 
after  two  or  three  days’  in- 
spection, what  at  first  appeared 
but  a small  excrescence  takes 
the  figure  of  a small  animal, 
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entirely  resembling  its  parent, 
furnished  with  feelers,  a mouth, 
and  all  the  apparatus  for  seiz- 
ing and  digesting  its  prey.  This 
little  creature  every  day  be- 
comes larger,  like  the  parent 
to  which  it  continues  attached ; 
it  spreads  its  arms  to  seize 
upon  whatever  insect  is  proper 
for  aliment,  and  devours  it  for 
its  own  particular  benefit : thus 
it  is  possessed  of  two  sources 
of  nourishment,  that  which  it 
receives  from  the  parent  by 
the  tail,  and  that  which  it  re- 
ceives from  its  own  industry 
by  the  mouth.  The  food  which 
these  animals  receive  often 
tinctures  the  whole  body,  and 
upon  this  occasion  the  parent 
is  often  seen  communicating  a 
part  of  its  own  fluids  to  that 
of  its  progeny  that  grows  upon 
it ; while,  on  the  contrary,  it 
never  receives  any  tincture 
from  any  substance  that  is 
caught  and  swallowed  by  its 
young.  If  the  parent  swal- 
lows a red  worm,  which  gives 
a tincture  to  all  its  fluids,  the 
young  one  partakes  of  the  pa- 
rental colour ; but  if  the  latter 
should  seize  upon  the  same 
prey,  the  parent  polypus  is  no 
way  benefited  by  the  capture, 
but  all  the  advantage  remains 
with  the  young  one. 

But  -we  are  not  to  suppose 
that  the  parent  is  capable  of 
producing  only  one  at  a time  •, 
several  young  ones  are  thus 


seen  at  once,  of  different  sizes, 
growing  from  its  body,  some 
just  budding  forth,  others  ac- 
quiring their  perfect  form,  and 
others  come  to  sufficient  ma- 
turity, and  just  ready  to  drop 
from  the  original  stem  to 
which  they  had  been  attached- 
for  several  days.  But  what  is 
more  extraordinary  still,  those 
young  ones  themselves  that 
continue  attached  to  their  pa- 
rent, are  seen  to  bourgeon,  and 
propagate  their  own  young 
ones  also, each  holding  the  same 
dependence  upon  its  respective 
parent,  and  possessed  of  the 
same  advantages  that  have 
been  already  described  in  the 
first  connexion.  Thus  we  see 
a surprising  chain  of  existence 
continued,  and  numbers  of 
animals  naturally  produced, 
without  any  union  Of  the  sexes, 
or  other  previous  disposition 
of  nature. 

This  seems  to  be  the  most 
natural  way  by  which  these 
insects  are  multiplied ; their 
production  from  the  egg  being 
not  so  common ; and  though 
some  of  this  kind  are  found 
with  a little  bladder  attached 
to  their  bodies,  which  is  sup- 
posed to  be  filled  with  eggs, 
which  afterwards  come  to  ma- 
turity, yet  the  artificial  me- 
thod of  propagating  these  ani- 
mals is  much  more  expeditious, 
and  equally  certain.  It  is  in- 
different whether  one  of  them 
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bo  cut  into  ten,  or  ten  hundred 
parts,  each  becomes  as  perfect 
an  animal  as  that  which  was 
originally  divided  ; but  it  must 
be  observed,  that  the  smaller 
the  part  which  is  thus  sepa- 
rated from  the  rest,  the  longer 
it  will  be  in  coming  to  matu- 
rity, or  in  assuming  its  perfect 
form.  It  would  be  endless  to 
recount  the  many  experiments 
that  have  been  tried  upon  this 
philosophical  prodigy  : the  a- 
nimal  has  been  twisted  and 
turned  into  all  manner  of 
shapes ; it  has  been  turned  in- 
side out,  it  has  been  cut  in 
every  division,  yet  it  still  con- 
tinued to  move;  its  parts  a- 
dapted  themselves  again  to 
each  other,  and  in  a short  time 
it  became  as  voracious  and  in- 
dustrious as  before. 

Eesides  these  kinds  men- 
tioned by  Mr.  Trembley,  there 
are  various  others  which  have 
been  lately  discovered  by  the 
vigilance  of  succeeding  obser- 


vers, and  some  of  these  so 
strongly  resemble  a flowering 
vegetable  in  their  forms,  that 
they  have  been  mistaken  by 
many  naturalists  for  such.  Mr. 
Hughes,  the  author  of  the  na- 
tural history  of  Barbadoes,  has 
described  a species  of  this  ani- 
mal, but  has  mistaken  its  na- 
ture, and  called  it  a sensitive 
flowering  plant ; he  observed 
it  to  take  refuge  in  the  holes 
of  rocks,  and,  when  undis- 
turbed, to  spread  forth  a num- 
ber of  ramifications,  each  ter- 
minated by  a flowery  petal, 
which  shrunk  at  the  approach 
of  the  hand,  and  withdrew  in- 
to the  hole  from  whence  be- 
fore it  had  been  seen  to  issue. 
This  plant,  however,  was  no 
other  than  an  animal  of  the  po- 
lypus kind,  which  is  not  only 
to  be  found  in  Barbadoes,  but 
also  on  many  parts  of  the 
coast  of  the  county  of  Corn- 
wall, and  along  the  shores  of 
the  continent. 


CHAP.  V. 

OP  TTIE  LITHOPHYTES  AND  SPONGES. 


It  is  very  probable  that  the 
animals  we  see  and  are  ac- 
quainted with,  bear  no  man 


are  concealed  from  us.  Al- 
though every  leaf  and  vege- 
table swarms  with  animals 


ner  of  proportion  to  those  that  { upon  land,  yet  at  sea  they 
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still  more  abundant ; for 
greatest  part  of  what  would 
m vegetables  growing  there, 
£ in  fact  nothing  but  the  ar- 
icial  formation  of  insects, 
laces  which  they  have  built 
fr  their  own  habitation. 

If  we  examine  the  bottom 
the  sea  along  some  shores, 
id  particularly  at  the  mouths 
’ several  rivers,  we  shall  find 
has  the  appearance  of  a fo- 
ist of  trees  under  water,  mil- 
i.ons  of  plants  growing  in 
farious  directions,  with  their 
branches  entangled  in  each 
fither,  and  sometimes  stand- 
ng  so  thick  as  to  obstruct 
Navigation.  The  shores  of  the 
Persian  Gulf,  the  whole  ex- 
tent of  the  Red-sea,  and  the 
western  coasts  of  America,  are 
so  choked  up  in  many  places 
with  these  coraline  substance^ 
that  though  ships  force  a pas- 
sage through  them,  boats  and 
swimmers  find  it  impossible 
to  make  their  way.  These  a- 
quatic  groves  are  formed  of 
different  substances,  and  as- 
sume various  appearances. 
The  coral  plants,  as  they  are 
called,  sometimes  shoot  out 
like  trees  without  leaves  in 
winter ; they  often  spread  out 
a broad  surface  like  a fan, 
and  not  uncommonly  a large 
bundling  head  like  a faggot ; 
sometimes  they  are  found  to 
resemble  a plant  with  leaves 
and  flowers  ; and  often  the 


antlers  of  a stag,  with  great 
exactness  and  regularity.  In 
other  parts  of  the  sea  are 
seen  sponges  of  various  magni- 
tude, and  extraordinary  ap- 
pearances, assuming  a variety 
of  fantastic  forms,  like  large 
mushrooms,  mitres,  fonts,  and 
flower-pots.  To  an  attentive 
spectator,  these  various  pro- 
ductions seem  entirely  of  the 
vegetable  kind ; they  seem  to 
have  their  leaves  and  their 
flowers,  and  have  been  ex- 
perimentally known  to  shoot 
out  branches  in  the  compass  of 
a year.  Philosophers,  there- 
fore, till  of  late,  thought  them- 
selves pretty  secure  in  ascrib- 
ing these  productions  to  the  ve- 
getable kingdom  ; and  Count 
Marsigli,  who  has  written  very 
laboriously  and  learnedly  up- 
on the  subject  of  corals  and 
sponges,  has  not  hesitated  to 
declare  his  opinion,  that  they 
were  plants  of  the  aquatic 
kind,  furnished  with  flowers 
and  seeds,  and  endued  with 
vegetation  entirely  resem- 
bling that  which  is  found  up- 
on land.  This  opinion,  how- 
ever, some  time  after,  began 
to  be  shaken  by  Rumphius 
and  Jussieu,  and  at  last  by  the 
ingenious  Mr.  Ellis,  who,  by  a 
more  sagacious  and  diligent 
inquiry  into  nature,  put  it  past 
doubt,  that  corals  and  sponges 
were  entirely  the  works  of  ani- 
mals, and  that,  like  the  honey- 
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comb  which  was  formed  by 
the  bee,  the  coral  was  the 
work  of  an  infinite  number  of 
reptiles  of  the  polypus  kind, 
whose  united  labours  were 
thus  capable  of  filling  whole 
tracts  of  the  ocean  with  those 
embarrassing  tokens  of  their 
industry. 

If,  in  our  researches  after 
the  nature  of  these  plants,  we 
should  be  induced  to  break 
off  a branch  of  the  coraline 
substance,  and  observe  it  care- 
fully, we  shall  perceive  its 
whole  surface,  which  is  very 
rugged  and  irregular,  covered 
with  a mucous  fluid,  and  al- 
most in  every  part  studded 
with  little  jelly-like  drops, 
which,  when  closely  examin- 
ed, will  be  found,  to  be  no 
other  than  reptiles  of  the  po- 
lypus kind.  These  have  their 
motions,  their  arms,  their  ap- 
petites, exactly  resembling 
those  described  in  the  last 
chapter  ; but  they  soon  expire 
when  taken  out  of  the  sea, 
and  our  curiosity  is  at  once 
stopped  in  its  career,  by  the 
animals  ceasing  to  give  any 
mark  of  their  industry : re- 
course, therefore,  has  been 
had  to  other  expedients,  in 
order  to  determine  the  nature 
of  the  inhabitant,  as  well  as 
the  habitation. 

If  a coraline  plant  be  strict- 
ly observed,  while,  still  grow- 
ing in  the  sea,  and  the  ani- 


mals upon  its  surface  be  not 
disturbed,  either  by  the  agi- 
tation of  the  waters,  or  the 
touch  of  the  observer,  the  lit- 
tle polypi  will  then  be  seen  in 
infinite  numbers,  each  issu- 
ing from  its  cell,  and  in  some 
kinds  the  head  covered  with  a 
little  shell,  resembling  an  um- 
brella, the  arms  spread  abroad, 
in  order  to  seize  its  prey, 
while  the  hinder  part  still  re- 
mains attached  to  its  habita- 
tion, from  whence  it  never 
wholly  removes.  By  this  time 
it  is  perceived,  that  the  num- 
ber of  inhabitants  is  infinitely 
greater  than  was  at  first  sus- 
pected ; and  that  they  are  all 
assiduously  employed  in  the 
same  pursuits,  and  that  they  is- 
sue from  their  respective  cells, 
and  retire  into  them  at  plea- 
sure. Still,  however,  there  are 
no  proofs  that  those  large 
branches  which  they  inhabit, 
are  entirely  the  construction 
of  such  feeble  and  minute  ani- 
mals. But  chemistry  will  be 
found  to  lend  a clue  to  extri- 
cate us  from  our  doubts  in 
this  particular.  Like  the  shells 
which  are  formed  by  snails, 
mussels,  and  oysters,  these 
coraline  substances  effervesce 
with  acids;  and  may  there- 
fore well  be  supposed  to  par- 
take of  the  same  animal  na- 
ture. But  Mr.  Elks  went  still 
farther,  and  examined  their 
operations,  just  as  they  were 
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beginning.  Observing  an  oy- 
ster-bed which  had  been  for 
some  time  neglected,  he  there 
perceived  the  first  rudiments 
of  a coraline  plantation,  and 
tufts  of  various  kinds  shoot- 
ing from  different  parts  of  this 
favourable  soil,  it  was  upon 
these  he  tried  his  principal 
experiment.  He  took  out  the 
oysters  which  were  thus  fur- 
nished with  coralines,  and 
placed  them  in  a large  wooden 
vessel,  covering  them  with  sea- 
water. In  about  an  hour,  he 
perceived  the  animals,  which 
before  had  been  contracted  by 
handling,  and  had  shown  no 
signs  of  life,  expanding  them- 
selves in  every  direction,  and 
appearing  employed  in  their 
own  natural  manner.  Per- 
ceiving them,  therefore,  in  this 
state,  his  next  aim  was  to  pre- 
serve them  thus  expanded,  so 
as  to  be  permanent  objects  of 
curiosity.  For  this  purpose, 
he  poured,  by  slow  degrees, 
an  equal  quantity  of  boiling 
water  into  the  vessel  of  sea- 
water in  which  they  were  im- 
mersed. He  then  separated 
each  polypus  with  pincers  from 
its  shell,  and  plunged  each 
separately  into  small  crystal 
vases,  filled  with  spirit  of  wine 
mixed  with  water.  By  this 
means  the  animal  was  preserv- 
ed entire,  without  having  time 
to  contract  itself,  and  he  thus 
perceived  a variety  of  kinds, 


almost  equal  to  that  variety 
of  productions  which  these  lit- 
tle animals  are  seen  to  form. 
He  has  been  thus  able  to  per- 
ceive and  describe  fifty  dif- 
ferent kinds,  each  of  which 
is  seen  to  possess  its  own  pe- 
culiar mode  of  construction, 
and  to  form  a coraline  that 
none  of  the  rest  can  imitate.  It 
is  true,  indeed,  that  on  every 
coraline  substance  there  are 
a number  of  polypi  found,  no 
way  resembling  those  which 
are  the  erecters  of  the  build- 
ing: these  may  be  called  a 
vagabond  race  of  reptiles,  that 
are  only  intruders  upon  the 
labours  of  others,  and  that 
take  possession  of  habitations, 
which  they  have  neither  art 
nor  power  to  build  for  them- 
selves. But,  in  general,  the 
same  difference  that  subsists 
between  the  honeycomb  of  the 
bee,  and  the  paper-like  cells 
of  the  wasp,  subsists  between 
the  different  habitations  of  the 
coral- making  polypi. 

With  regard  to  the  various 
forms  of  these  substances,  they 
have  obtained  different  names 
from  the  nature  of  the  animal 
that  produced  them,  or  the 
likeness  they  bear  to  some 
well-known  object,  such  as 
coralines,  fungi-madrepores, 
sponges,*  astroites,  and  kera- 

* The  genus  Sponge  is  exceeding 
ly  complicated,  and  still  remain* 
in  much  doubt  with  var;ous  inJi- 
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topliytes.  Though  these  dif- 
fer extremely  in  their  out- 
ward appearances,  yet  they 
are  all  formed  in  the  same 
manner  by  reptiles  of  various 
hinds  and  nature.  When  ex- 
amined chemically,  they  all 
discover  the  marks  of  animal 
formation ; the  corals,  as  was 
said,  dissolve  in  acids,  the 
sponges  burn  with  an  odour 
strongly  resembling  that  of 
burnt  horn.  We  are  left  some- 
what at  a loss  with  regard  to 
the  precise  manner  in  which 
this  multitude  of  cells,  which 
at  last  assume  the  appear- 
ance of  a plant  or  flower,  are 
formed. 

If  we  may  be  led  in  this 
subject  by  analogy,  it  is  most 


viduals,  Colonel  Montagu  is  clear- 
ly of  opinion  that  they  are  anitnal 
substances,  although  no  polypi, 
or  vermes  of  any  kind,  have  as  yet 
been  discovered  in  their  cells  or 
pores  ; and  he  also  thinks  that 
they  possess  vitality  without  per- 
ceptible action  or  motion.  That 
they  really  possess  a living  prin- 
ciple seems  evident  from  the  cir- 
cumstance of  their  alternately  con- 
tracting and  dilating  their  pores, 
and  shrinking  in  some  degree  from 
the  touch  when  examined  in  their 
native  waters.  In  short,  sponges 
consist  of  an  infinitely  ramified 
mass  of  capillary  tubes,  possessed 
of  a certain  degree  of  contractile 
power,  and  capable  from  their 
structure  of  absorbing  nutriment 
from  the  surrounding  fluid  in  which 
they  are  by  nature  immersed. 
They  therefore  form  an  animal 
tribe  different  from  all  others,  and 
may  be  considered  as  the  most  tor- 
pid of  all  zoophytes. — En. 


probable,  that  the  substance  of 
coral  is  produced  in  the  same 
manner  that  the  shell  of  the 
snail  grows  round  it  ; these 
little  reptiles  are  each  pos- 
sessed of  a slimy  matter,  which 
covers  its  body,  and  this  hard- 
ening, as  in  the  snail,  becomes 
a habitation  exactly  fitted  to 
the  body  of  the  animal  that  is 
to  reside  in  it ; several  of  these 
habitations  being  joined  to- 
gether, form  at  length  a con- 
siderable mass  ; and  as  most 
animals  are  productive  in  pro- 
portion to  their  minuteness, 
so  these  multiplying  in  a sur- 
prising degree,  at  length  form 
those  extensive  forests  that 
cover  the  bottom  of  the  deep. 

Thus  all  nature  seems  re- 
plete with  life ; almost  every 
plant  on  land  has  its  surface 
covered  with  millions  of  these 
minute  creatures,  of  whose 
existence  we  are  certain,  but 
of  whose  uses  we  are  entirely 
ignorant  ; while  numbers  of 
what  seem  plants  at  sea,  are 
not  only  the  receptacles  of  in- 
sects, but  also  entirely  of  in- 
sect formation.  This  might 
have  led  some  late  philoso- 
phers into  an  opinion,  that  all 
nature  was  animated  ; that 
every,  even  the  most  inert, 
mass  of  matter  was  endued 
with  life  and  sensation,  but 
wanted  organs  to  make  those 
sensations  perceptible  to  the 
observer  : those  opinions,  tak- 
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en  up  at  random,  are  difficult- 
ly maintained,  and  as  difficult- 
ly refuted;  like  combatants 
that  meet  in  the  dark,  each 
party  may  deal  a thousand 
blows  without  ever  reaching 
the  adversary.  Those,  per- 
haps, are  wiser  who  view  na- 
ture as  she  offers  ; who,  with- 
out searching  too  deeply  into 
the  recesses  into  which  she 


ultimately  hides,  are  content- 
ed to  take  her  as  she  pre- 
sents herself ; and  storing  their 
minds  with  effects  rather  than 
with  causes,  instead  of  the 
embarrassments  of  systems, 
about  which  few  agree,  are 
contented  with  the  history  of 
appearances,  concerning  which 
all  mankind  have  but  one  opi- 
nion. 


THE  END. 
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